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ACCORDING to U.S.D.A. Bulletin No. 1348 two 

items, power and labor, make up 60 per cent of 
the cost of producing farm crops. These two big items 
of cost, which are almost wholly within your control, 
can be cut to the bone with a Case Tractor. 


Case tractors are built to outwork and outlast all 
others, and to give the lowest cost per year of service. 
A better engine, a highly developed fuel system and a 
transmission of steel cut gears on roller bearings are 


The Sign of responsible for the remarkable economy of these 
Sane tee tractors. 
Seas The reputation of Case tractors is backed by 86 
aeiiiee years of success in building power farming machinery 
pod eceare of outstanding quality and service to the user. All 
the benefits of this experience— power, economy, 
a durability, a wide range of usefulness and more profit 
a, bee in farm work are yours when you farm with a Case 
u Tillage Tools 


tractor. Mail the coupon today. 


J. I. Case Threshin3, Machine Co., Inc. 


Dept. C-58 Racine Wisconsin 
NOTE—Our plows and harrows 

are NOT the Case plows and har- 
rows made by the J. I. Case Plow 
Works Co. 


: BE ALOT PLA ALDER LEAL GEES EDEL j Bot tener Gee 
ORE rn ee 
; % oes ; 4 ean a ee 
fess pL 38 bs 


sacar elabasteliaiaitbse > UB eS TR LE ME Sse ERS ss Se : . pai ee: ee 


pus 


la ac Na 


Rete shige oe (cit <, rem e RS }* Ses wa “ae SOR Geaiog Sean SP Re 6 RR rag 8 cS ea a Se ee See a ol Se ee ee eee, | nn _ 
De ge ea: ee Uy Sa RR. is ee es a ee Oe ee ee 

; ere ae ae : Eee ee: es ss ae ele ae ea ee BiG cS Se 270 Sage peer ee he Per oe eee am apne 2 Vere: meee oe eee ae 7 ae eee > 
eer an 
Boe ea > Fae. 

be Sasi) S ° ae 

en - : 2 SRR eC Err rue a mRA Root ” : 

7 ae at ‘ pal s ee x eae 
eae tar s at > Pag A wv a 

: aby sf pas Y = ® ‘ ae 
oa => 4 eo ° 9 Fy an PoP ° rr att 

ae -—— er 2 ‘ a —- cS, . —_—— 

- : or = oe f . 3 A Z A 7 ~~ —=G ee 2 ee 
ae a IYXT FO = eee ee ea T ms 
ee s 2 . * . x 
nee —_ ea 4 ind eS et ee Nn Sant’ ea \ ee 
ge esis om SS aie dl , 

—- . . 5 ip 
“ rn ns nn rn ee > te 4 & | 1 rae Org eee nt irom Te) anaes eek. yi 
< rs 2 —- Se (- EIA Seana ree A 
* Cat Sek 2 A * Vos Westie i et GZ a, Nhe * 2s Tra es 
FS AER Sieh ine teers we Sx p oom Sa | Re 3 
$ (Xe RP teh EO? bs F £5a OL sae 7a) eas oe o Ley ea te a Pee ie 
ee Tig aoe Oe Ti ieeciacs de an [ae | 
: Ss : mae Pe " te : : ff )N . | Se 
Rees ae am. ES a oe ale — CA Ne 
x es Sees a7 ly th tee 4 ie i S|: eat a 
ry eee . nied - = Ce Ge wpe = 2 A ee Pee pee _ a . gee ee A Ro ‘4 t A al as 
7 ere RENT 7) LG + eth S ey es => Oe s ae 
ge PP one WE P| FE PE acy ye Sgn ht be Ie ee be 
Slt! Cae Me, SS Ball eines Sg a bees ie ty : lag ca AE sy ae aac” Me oe” Sa eh net, : Pp 
es Sea Seake nn ne os. Or 5, F ied a Sete ON ee iss aes —_ bs a 
eiee Wee ger 3g eee 5 \ ee Ap noice os € 4.) git ne a ais Oe +e oF fo See Pe 7s = ~ . oes 
fea : me Sa: Spine oe ae Se ibe oy ¥. PO ae 3 ha OR ye 30 Fees "iii Si 2 rs pe + as peor Ga “ ta 
- PTE A ote: Oar Neh ty: eI gah tate SOA ag at Na ES a Me RN eT “a 
fe hires ri FIT gt Fa at SOE ag ee oe ae 5 tery ge : stow TAG Pe need 
mp Me ey. EME EELS sy ich 0 Be pA ME NT a I paste St re a 
. TO aoa ec A ood Vans EO Ss OU A A on ep eee RE, Ses Sn hes a 
ees ? = DT he 4 Ego Oe Wegsee i 9 ae wont SN eS, : AEE ws, Fat . é a 
ey foi Ee N- re Meat F. Se Fass Sop Awe A ee FS SPL — TE ie 
Ras “ 5 ST ee IER Sted < ORK we < , Oe ny A eyes foe 99 au? ; ei Ps Ec 
ee ig hn, POS eo geno ae 4 seen yt BF he mea. Ratings Poles Ge LAS b Sh Bir Ad EP haa gy ‘a 
eto et, Pe Pn eet ied yO PSPS ek 2 GM MKC SIDE iS Bits oi pe eae BA =, 
Sh ee ry rf ee 4 re ‘ps ay (Pe 5 ae wz “39 age a Z id ot Soh m . Src es Re” SS a 
Tia gsete "Fi see gd: igi. , eles oon eS 4 Sains a ees = gl ‘ a, Ses, ete Ts q a aN 
oer at aee aah SE. FE. (SL dell a: {68 nee IN EA “£3 u PD oh Me NR tS Pee eke Bi hice Re. re wage 
ait eee ; : 2 4 
se ff i Ot, Or pity : % i t y ae Ba 

z a osts FO pone : 
angen . NG 
eink ik 
ith | oa 

7 \ i a 

Be as ey Bhi 
; . a Ba 
. rs a ieee 
MT er ya 

<n [ere a ae. 

Se ieee 4 Say 
= 2 ——— = ; : : oe 
ee Established se 
es 1842 wes 
; el 
oe 
: ia 
; hae 
ad 
ae a 

Aye 

es tee 

a 

Looe 

; aa y we 2 

: Nesiccs 

; ease 

ie 

ory tecaees 

4 s Reese 

. q nate 

ae ise 

“ins! , a . ——- . Sa @ tee 

: S Fi tip 

pci | Jn im = \ = EE aes 

aes ee Sean a == = — ; Tae es 

ace Pin eres, 

Ba il » ‘ if ar 

borer ad teehee 3. eR aie EES Notes ean: TS Sat ee eer. eR ae mee Sarak ele 
ree ~ es 

a PS 

te ios Wee ity 

Bre: opel 

aaa eee 
x Fe, 

eee ee 

grea ’ sere 

ne a = :, _ Baars 

eae Sate FS Ea ee ne eS ree ep ne Meee Cine ameeeer Cg pit wees os) i ee Seen eT eee ln ae 

rege Memes: (pM te oe alee ee, a Cae ae ae! ee a ee eS 4 

2 A a eee ecient ee, ae ay ee Ree oi am a ee i. See ae 

Renee ctor, «a he amare | as gic a ag Re Oe es eae i ae ee ay. Bes) Fo oe lec 

pepe” ee ae ee ae es 7 eee sss ee: aie New 1 Vea ee 

i Ch ec en A Re er: Sean Oe ee eden CO Oe = | Sarl “aR TRI ce eas oo he amare aD 


= : * i ot » be : ? . 4 at " fi “ * ek - 
wee his parse ; : : “f 6 = emt =: : toy ise jhe a 
x3 = = x ‘ — - : - re : > : ~ 5 - 2 “ . pats 
Ps . = » 4 oe 5 - ak eee eae: ¢ vy / at ty 
‘ ; > t i 7 oh - 2 : - - a 
- - 3 . 5 4 oe a es ay f 5 < s a 
oe } > eae < fr += 3 
~ 5% < 
i. 
i * i ‘ - i Seta ay 
3 ‘ : tere ‘ : fe : 


eee’ 


To, Sd 


I Rc eRe Mids 


ei a > 
a iy pee: Fre gt ae 
ay ke earl ae ee 
es ee ec es aes Pa) <a 
a Sa BN, Fu ps eee RRM i. oe 3 7. ee gon 
on " Bo ne > Waren a ep Nida eat sa §4- (ee oe Beat Sake ae at 
aM omy: ssi: Bae | Wud oa aa Bee J as apes: | aa Y 
roe) | Ss ie 5; oP peer Stik Ge es es: nas eat Oe ae fe: pe é Vinee oS 
et ag Ere a, ‘ghar MRE TR Mcp gett ia AR aaa. 2 uste eae ue. eas esd bed wr ed 
+6 Ge W Saami: Cae Be et ree ea aa SeASSS Sto ie fas ania ic ee 
a Pie ange Se (=< Sy ieee) ese Bei oe ee a Peg F a sya: fee ee 7 
ae ae nce Shee eee ot a ie pe ero fe ae oe a aa Py ‘a Be ahs = ie: a= 96 6 te Nee” i oa e 
3: eee Fu Sta wees span oe Pe ip cpee ena eet SA ay by eee py ae ; a » SOR ss oo ‘2 " 
: | a ea ee ae eee earn eet 3 Sere Te pwlek: : fee st > siete <u 
> z Hee ee. Rape eat tee eos. ae 26 ; pea! uae a 
eae et Sameera Ree eo ae oe ae Bric, cS atl ee | a0) a a es Bo ace a 
- 2 3ee Gia See aeic pe ee ee errr 8 5 aaa ra ia < hecnes ® x 
* eee oy ns eee RN anna tie ae ey oF anos A posi igi 
F ror 3 ae Be es eae: chew ae es i Neehs Ber eta 3 iG ‘ : 4 
z i ae : feos et aes ee ae ME as Srpterge <> ae a 1 [One aor A Pi z 
Tu Saami: aa Desh oe aie Rss a {2 : i 
‘4 * i eke ia ‘4 eed a Paseo PE ee “ a, See nee is gsm 
A : i). Ce aR Rae) tea ies Uae: eh age Pie eV ee 2 
ne gots a i Se: age as RE Ee ae eae 2 Bae ie amg ae % : 
Be eee a ae ae Semmes Be ee aes ees 5 gia epee ig : 
by cies _ eae Bie Be an a oon ae : E 
2B eee erm ieee rani ete ee = Ae Ree aman 5 3) We . ; 7 
2) RAM a tae et a ae Ba te, Tg ae tie 59 gpm cre ee : ‘ 
<n an pat, ee ee Mee ce Sg ee he ae 
2 eee ee So ns OS : ees te e 
hae ae . cae ie ee he ee Reet ey 3 eta, ae aT oe ete Se: 
Piha. ees ee tert 8. Tae ere Teen es eer We “ 
* res | | aa Ree erate a eae ioe 28 : Roney ls 
Sw rit itis (drs. en perenne | 3 ee ma = , | Sees, : i ae 3 
i 4. a3 Sogd aS NS, aye 7 r 
aie Seay a Sok ag ayes es Seen Bees |. 7 Stee ‘ Neo ot . 3 
Ste eae eh eto ae Pak. epee : i 6 See ee eo | ee | Bessie mule hes oe Gy ee ew 
Ae ere Bie sha eee ee are) ‘ecg epee ee > ete! ee pe sei Sees, 
S ory 4 Taye choca ee Got She Sees, °c Ao! ee of Seer Ts. ‘ ee: ; 
2 ee neo 4 ae Son Gier 1 ae = apes ey -% 5 ee b: vee a . 
S Pe oe 7 APRESS yp ey av Pai eae saser ) Sea re Sages coe es * Eee Pie ae aS, ; , 
een ae ean hs tigecaae, gee 5 Eeiuae F ) RE A a : Sagas ate peta ey ane 3 
, ee ERO aie lec ss ees tin | ani fs eae) 8s 5 ee x Reta a 
een ae ah Regie © a ee eae oS | ee ae ge ya Ms : 
2 z ee ornare ae ee SS ei Bi GN eer Yo he. 7S ae ee es or as e Bc ae > 
Be uae it ae Fae mages Zr ae aa ide a 1 Shits tae Se ee Re 
ates: Sahib ae Pea ae en oN Coc | See eee re Ss en ee eon. 6 7 Ris 
£ ab aes g My Saige Ree Nie Bese iak 6%" eo ESE i tO ae 5 ee a 3 eta es a hee 
hm; tee! ee SOG ey ee, Cosa un ata aya a eeayies is ‘ 
a Yeedeak | By als ee aA 3 ea eee ae ay ie mor: es i Be 
= weno i Be, ey con jae its eae See ee i s s 
Wee ae tS eee gg mal Ss fee; UUs eS ge ee es eon Sie 
2 [ot een iia ere rune ae ys > ae ae Tilo {ACR ase 
‘ee Ber aa {ass 6 Et Op arg ee es eae is SRSA % 
pee. dig) ag Pee: eae caneemmet eG - ie ; See _ 
ie sce ee ‘ee: | Samamee 5 ee en ae See a Be } 
; ee. a a ae RS Fa pemer 2 shige cat co Bins War sean gia homered «le = 
Poe: = age Nee a Se pu cat ces eet ee, ae ae 
See fueron eee | “SS ae ee Cog Smee cel a ook a 
oe Siete. Ae ey By et Radish aan rea rc fal See gS = 5 Sy Sek se en rl gaoee Bh ie oe iy 
aoa : ee ey Ba cea Baca te! ae gaa vires eR | 7 ees eee Cae a: a alt - Tess we 2 
2 eee ae Fah cc? ie ae eee ci a ee eae pt Ct Sau t oe : 
5 eo, ares eo eae * Saye 7 Sees rege es fa Bers ch See oan s Be 
: DEK Sf es me Ae Res i aes Sh ele Se ata) ee ae sidan ae ae ee AY as ee 5 Ey 
ae Beer hs cee pat " ee OG SS Beasts, Za s i eewereer fe. oS teri + Tee ee ee at a ¥: a 
. 4 : Bape 32 fee ee Se (oa Ano Wane cs firma te f ae eres ee C : 
oy are hee Sn we Se + Se eet Rs Sy ad ap compete 2 4 es Sy Pal Pe Pain ae T. 
= ei ae ft ken eg e a ea | ee ae | ert ganas St eee ae 
4 * Ree or eh aa 2 ae ee eS DETR SS a a oe ee Ree al aes = i : 
3 4 tae Price eet he ea ee ae ae tes i ae oe ee Sie ee igenoe ; 
ri as ‘ .) S fee ie: as 2a Font Dean Se aan ie bs Sea es : ge ae ame ee : 
¢ as ae per eh 3) ae ieee. lay wore oS ee pes 2b aM Se Sa bie ee eae 3 
e bees. is) Et Te bie Bs  eaecame Bee) Me i cla eee at 
a eee ee Bsus pa Ese a. aa “ae a ee ieee ple ey ee 4 
ie es oe ae es ae feet hss at oo Ca 4 See Be a Caitieaeae ‘en pe a 
Cpe nas | ats Pe “Ue eae Lage ak bo tie reid mae er Rena 
ae a oe. me Be a ii eke cae 
eee Seen a ees. ‘hee (AE es eee ee el Biss Pes ae roe 
: ae 4 foals) Sean oo ee oid REE a aa oe ESE Seas an Aone he be - r 
ae pe hese: bee >: eee Ss ae Ft aseitatees aes tte Aen ae ie 8 a Yee nay 
cs erie Ges + os ite Same: Fi eyes! "St aes Vid eee! ae Ve Si ee 
aes : Bits: peaee. ie aes ees ) ee ee cfs Gan me en 
in feo Sle ieee ec eee bs henge hen areas he Eee eee Rect. : 
es é ee: oe + ARR >, a pa elapse Pie Boer iei Seat , 
i ae a ee fo poh eee re as ee Sasha yr etate Hex ei my 2 ; 
| ae 2 mec ites oe a Pao ie OS ee cet ee oie: 
ire a es. a aes Bi ie ie ek Samay a ee at Ba eG {2 eet ‘a Pagerrets 
Ph an Vee ag Bee Sh oe Se ee a % Rae on Rey ti pacer eta 
—. tae ee Beet ieee a eS ris Ge gaemente® pl a 
j 4 pe aie as Se cs ee ae ied RN aT i ao 
ame: ; : ae eae es: ee ee Seis. e Y fin es va sai 
eet Me ees city.  eisayeeete saa eee Sees 5 eae ‘ 
Say OC oe aes is eae mae Ba ee ie as is a 
eae ae. oa ee Se. ae os ee oh 
bel SS ee Bee Mee Se Dee ae ge 3) Mean ie ete = ; 
. a Be on Peek oS Sea Pec Pie! aia ie eee one Ss ae ic 2 
, Eee ed hv) poe 1h Sapa Sao ee .§ ee Pe ope a Pasha od i ah See Fos! 7% ted a3 
+ , bent Pes ae i ee ee ges if Qc” a ai t 
ea ene ee as fo OT o.oo ies eae ere fete” ieee eee Pp 2 
ae + oe. ae ae 2) oe Saree b = eae ie a ae : 
ioe :s La aay pee sonata tate Beg es 4S pau y pee ee ct = a ae ¥ ‘ P 
a re ee oo ee eae oo Bee cia Pam Beis “Tha : 
. wee ee eee ieee NS Ns Re ea mee =! Sa 
oe ER aa oa Bei 12s a ge Wotan: es eee yt es ate PSD i So sae i aa : 
eo Se =e ee ST eee Dee et a ee : 
i ear + ¢ a i ae a ee ae Eo ehe pe ae Ta ae soe ae eae oy St? 3 
eae ite fee ‘gee pre or ee Geo naee 94 SEL 3 Seo e seme pene & i) : ti 
. aa ae ee eae. 3 aS “eS Wee ch ee Sone. : Sugano 5 - 
ae : Be “fee See, ob ae a a ipa at te Ged ee : yee eae Ce ; ; 
a ee a a Soest ; Sees ot 7 See eee le el aig ec ene S cl ane aie 
ea ae a eee Pane i ect Tota as aa pipes 4 ot ae ‘ + 
ae ee Sie oS Bie etre”? SMT. ts ha b= me perites a ee ee see = aoa rte 
ee 1 feo) ee a eRe a eee . a 
s ot Shea Be.) eee ° ieee. | See pet te ee te e 
S Sea 2 ec ream eee: pee cea to BIST ick 92 30 eee ood, Y ; 
rans EO et eee ey ieee ia ae, Nes yew ia We Dee mae Fee, com 
ee re cet Bs Hall ae ae Ne  Seiirerecemca * CO aa 2 ae = ea 
Cea Reem pin 528 1! Saar pe 4.0 bs ata : byt z 
ott eign a ae eo re! >, age "2 ee ei are See erie ab: ae ‘ 
Ete ieee ie hy 52 eer, 2 S/S Bias yes er : : < 
Boca) einer a gee a ae inaee., 5 sa fo St Re Ee ele 2% s 
e pe. ruoeaa Te eae Sane oe am ss). SA “Mente : Bos = 
Te <7 ae : - ee ao Uae ear Si “peagvaieee aie bat “es " 7 Sale 
eee: ae aes ee - ies. age see) |) 25am : Beat ot Rig fe A ee “ A Saag 3 z 
t are aa “ Badass fa. 2S gh Se ier te fo ae * ai eee Pa Beery he ae io ( : 
Si Sar eee Ke coker ene fh eae Ds ecm TE pop re <i eaten ape NS alle ae % Y 
is ol Se B Mivcei ie es etigie pee ae =) Seal a” + yfapedeiece pA ae eae i ae ae a tat 5 ey, 7 oe 
ie Seamer cele 2 somal Gece 2 ae ate See Sh oes ee Tiree ieee 
Eis ee ome pes a eee ee os ae ie eae ot 
cs Daa aia ee eee <= a ae rn. Bes ie se Pa: De 2 ee 
ci 2 akan - ee ai. 3 ee Be See ap emt aire or. ‘ots 2 Mee : 
eke oS sae peer Cee iy i Se Di ee Seale erie Baws i Ren pe) maa a) 5 ee Ee | aie ae eae 
Pier See oe “pee ae ee ee faye = eS ieee 
hao tent ca ) a gh eae te Pas a Me ci 8) ee Bera es tape Bas § eee ep > ae pope 
Bee goes ieee Ve “ieee ee De os Fee ore aes : 
; ae 2 aes ee ae Bn ieee cai Tee ae 4 ey ae eee Cai oe aaa 
% ale spel ate = ~ ea (is ee PR ene Tear ae BR oy eer ae eae hee t Fi 
ae Preeti 35 Ce RRS ey Bae 0, Bs é Be. a mec Ven? ApS 
pie Bes At See a = Papomey qwehme: sh “ ae ta ae Taian: * uaa it i 
rh pa “ee ree Sr Nipa 3. = ane S iis |e ne si 
ee 2 ee ay el ot) Sameer” yam ee er) emma 
eS ee hs 8 2 ie ead Gelert Sas jae BS ge ee oe) ae 
Bagi Aas ee eee ig tient (uw ree ed: es 3 weed 7 eS " ie : 
ak es oe ee oe wd. cee! ieee aa Sa Sp > ; 
eo See OI a ie has ae poe ae ca 3 Samim ie : 
ethan : Ee ene oe teh pe fe a Se og BER . Rote j 
hoger. aw ee age ms Soa? Sees BA Bee aoe aati wae it bun 
Sema oe a creme ALS 2 4 ee he eae ; ee | os Ped ee siecle - 
a ee 0S EO Ses aig Cee, ie Ul 3) ad ee: ai Re ae ie z. 
Gee eek: Bs ae et a oe ee aaa ga: ieleg sae Pee age 
er: i: Es pee ae “de® c on aan a pa eee = i % ayes Beers 
pr ee ie) Rare eh a “ mat. a © aes A aie gene 3 sane ‘a é 
Raps Weave Seas RS: ee es ee a Be ices 7 eae. as 5 
es sa ee ee einen, eG ay ew ee Bey = eM he ee eyes ea 
Sp taene i er Gee Des arena. Bae ey age Sree -4 ode : a rer 
idea Spee Fen) Se ts OS SNS. * Sea 7 Canes te bgt iat 
eh E 2 ale es: eee eS saa eae = aaa Be ay i aa ; ee 
oa eae) ee a a Bes) aaa. ae AEs +S gee ¢ Pao < js! eaietaanars 
| ' Bap 3 ete jet ee ayes pag 2 es mat RA eae a ° 
Plates ; > al ae pe ee ae oe tig 0.5 Sales ; 
ae | 2 ae - . ses a ae es Mit <2 Seam PES ae «re Wao er eA 
ae et a ee ee bs aa Bs pirat Sie ere 2 See 
Ris: “i Seles ae. oS oo a ee pe oa ae eg eee 
a m ae Oe tad NS a * Sea a ii, ok ae 4 eta gn Pde pas an eae 
i sea a mas eee ae fom ee ae a ae See ibe oa ‘i Rag eho aay 
+! Fane Rese \ yy Se a eee = ae Teo ae e re chee OF Ke ietsd es te Eh 
ana nsw ee we ee eat . goer os eg g aa Stead Rice ee \ eae ey cea Serta iva 
ie) ae | Coo ae ge Bom shacn ene ae me pee og eee Nee 
cn. are eas |, Sten pare em fee ee ane ae See ars ay ; 
as ~ a ee Sa eae en po ee: {ae geeks a "alee 2.” 
: ‘ eta 2: aa “ile at | ee Me mahi oe: _ em ene? 2 Fiajart Jee he as 
pM a or Prue. eget TS aca a, Ss ieee. See eee! Coal he, ere iS 
Bioke = clipe st BC nee eee eee pee! MS ‘iia 2 4 ee eae ? i 
<a a che: eee Be ies ee te aap 5 ae im Ages eet 
ey ea: 3 Gems ats ee a eS ea fe Tamer aS eee re 
Stee f ae Bee | ee AChR oe, eee Beek ae ar : ‘ ee a 5 ry 
tae = = ee EE Ra yes =e aaa ie) tae : f i ory mor ess ° 
SE! s ce a Oa ceeraeee ama el of mre a cen beret ea ae - gee 
ay ge tlie 5 ee Sra EL Ss Soa a acta oan St eS 2 es a ‘ a : 
ee ae pe se hae «+ cae Se ec eie T ie way ae PaaS t | 5) Pe ie oe <j; ee ‘ bd eas 5 wet 
eh ha car eS ee: oe ¥ paras he's iti nae ese Ye", ee ieee i> + ee am ene . 
war PET 4 Poker 6 ou! eae DeriC., Tats. aay 6 ote ea Te) Queen Ri aca neg * eters ahs 
fee i wee Bari: Pe peta a aie a Be ‘, re hae é ; 
ee Myla ree eaene GOS ac Pelee ee A= E > 
an Tee ast a a ee Pe ae ah i ‘ 
gueipear = Z Pe os aie ae Bits ee at 3 oa copeeee tor ene eee aidt aia nae 
SE ae DiS Sigua i iis = ae Ree, dae oP ler eae . Bs : 5 
Puree neh ie eee ag mee esa I aan ie Beem a : 
Speer ore Tighe.“ ae  gacegie = & Rae ae c ie 3 
Sot ee eo tan Dc, eae —o 2 eee <)> ae : : ae 
ola F ee Be, * jee 5 ene te oo | a : ot ie a: 2 A 
Mee: fe Be tae Be po a arte oe coe : 3 : “ee : 1% Tene 3 
en M5 eh eae. ae mys | een Rp 2 to) eas. See ney _ 
ae ae” ities = Se pene Licht? ge eran Dt ee oe 4 a 
dois a= eer: Coke Ur eeeneere Shee oe See Re ee Bates spat 
Pie ae lec > eee ea Sige ee fey ae (ae eo ae a bee 
fe act ’ 2, ol Sea ee He ist! awe. ) ot = sa if sale Sepa pee : 
dite | se ayer Ree SS ee Put See Wiese ; 2 Ses ie eae): 
Sager ec eee iy EPS hae cea eee? : : 2 aa Fee a : 
nes Sua aa 4 BRC is reo Sea Reperiany eal ; 
fo ee ee Soe beers (3 Peete etd eee: Terie ee ) 
Bema i ae ecen hee oh ios Ree hee hee Pee ‘ 
aE, ipaeeryect + “9 so ee ae “ps See 2h aga <3 ee Set Abe Ribebine isa Are , 
Se ; herean a2) Cee ae ue \oel ae Goan: eee y po bee Aire he ed 
Hr Mains Sega ae ie = ae Etat donne Pare mente) Ss te “See Sas i ow 
‘fe ae Rt ete ee eee ee oe Rie aia Be Ie he Me 
ace De Leeogt = laa See ee. Se Ga ee Ae <p Seba een gre ie ih eam oh pater: 
ye Pepaeg,| oS aes ai ae eee) ee Se a) ae ° a ieee BAA a eg cee) Meneses a ip 
Age ae =e oa ee Sa ee ame tee te Beer eh Le eae Egat: . 
eee oe eee ieee per eee. ae ce eo Eee rs ois nF aN Re Be ie sien eon, 
Peers eee: ; ge. Saaee ae ee ae Bes teal ee : 2 + ra ee ; 
Gas ose a oS ie ee: Pepe ee ae ha aie ae Ss 
ie a i a = aa ae ae A OS rca me Rah ieee oar a Y : : 
pra ee re ee eer Pea AT Yes ee ‘ i oe is r ; 
Sede oe Se ee PiDbe Siu meet Zsa See aa Raia et hae % 3 : 
i ihacees RS a = et ae ONE eas hice be Ee eee fat ee area So ee stant : 
Cn a "lame lea ee: ce Beton Se alee es por aay Re psi a Sheree ne ‘ie 
= d Mee See ka ete wae ane. ec ae ei ete eS ae Se ces Seas : ; Ree 
Li) Se Bee > Se: mean See ese en fac 7 poeemaee Bhi or 7 a te ise 
: Soe ag ; Pet lice ag Bie meet re ba Pan iy cles ee eee 1 aes aes a penta ee z sf 3 
bet ae of Acgeee vo RE bee ae oo 2 ee Canora ta ie : : 
Ree Ee Bk. thea ta ee REN Sie ka 3 Soo ae a ge 2 et 2 * ‘ 
pares. - pores ove coe ote eee eee Peay Eos : =o 
(eee Bek a ci aie San So ae \rta aaa ee + A C eat 
pie Cae oe SNe er we, Pega ees i see, Ses Peer ey ees ; 
See bye eae = pee te a es ee see Line ee a eee 
= paow Le Nine . Se. 3a oa ah oe a ES = ee Sie Hettcs  E ae Pa ie Fi 
Cet ie 4) eae ey reer. Se Eales eo. sei se ae Pg Geom ies Pe ‘ oa ty y ieee 
pod real. keane é aa aie A te 3 ee a oes ee eae oat a Tan 4 
7 ae a eS +a ob aan a = Spee a i = ee % 
peat Pc ae Bi. RS. ete 4. ae ee ameter oe Seas é: ; i “ BaD : 
Ree +. eae En & i eet Sy oa ae ae He ee sy teen OS 
Bes eegee aa) me ee pee a ee ae ae, Go ee ae ot bees Aa % 
pees See a Ors ee Oh a ee ol ae ae “oats 3 
Se Seren igs oo ee Py ae ae eee ee fa: . a, 
| a es ty a ro eee a ei ty ee ae ie Sea Oe ek ee os : = . 4 
—. Sei: <tesaee 2 She ae, ae Sea see 4s pear Res es ‘ ee 
cups. 2. ae he oe Ne ate ee Sie | ee Wie ihe Ree ey = Ba 
jane pie OS eee are ete “ee ceagee oe | Rage Es RS Se 3 ee me gate ne Ye, = ci ya 
ieee: Bee an Be OS aan Spee ese = Saget ae Beer. gt “ A 
Pie > ee ‘pete 2 ag * cela hae eee.” Bays: sere re B= Ae et AS 
[ao ee aah eh gc A at i ee oe Tea oe sy eee 
ne. ay Reser re rateget?. eee die alee ‘tea Beate Sane ar meee & Waa ‘ei es een i 
a eee ee Re pee oa Ree oe So pCRaS Weer ch Me : i ame 
Pare, eee Par, ones te Pes. ta Fees, ic Stee Gare oe ae Ee pe ae ha, 
Sere an, eens one Beecctares | | ee as 3 eee ates Bigs ve SARS cpa pee ales ee ie. pees 
Ph iecameaee 2 Dh a aie) Slee id cherrcade esha), Si Be so “ca a! eet es DN xg ee on ie> cage 
ee seem te gS Srp a a Ba Cries ae a ier See en Sh Th pi 7 
ES eerie » ae ag a ae Sel cae eet St OG pak eee : 
ser sores Sarita ce Rites ERs ae aa 3 r' Ce ie ES ey ape ie Be vee ee s ake ef ane ai Pest re 
. Pedeeetne eh Mere pee i ans Sra eae hate rea Oh a) 
es ye a ; a x eu ot ‘oe { ' = 
ae. “ie ee ee es ee ee Rese eee ee ee aed 
“6 ‘ee age 4 h, sees ek SOS; ee ste We Pemoe | eM es the Ss a f =A cafe Hiei: Bienes ae tg 
Bk a ‘ee aaa m iat Seen Ri feat ts ta emi. Penmaes aac 1. epee feces ieee ‘ ; 
Si: ies Ba Say Saas Seepage rn OTs Ct eee mas | ee ue Pe Pies \s. ” cere pent 3 
BS) ee ey 2 SER Ts 2 Ce Pnaaiiacgreess es Se ES pee. a Be hy a ay Se sit Ra rife 1h * 
Re Cas ee ee) aa EE re ee WEAN, coat Ry yr oe epee ee eos Sh. eee * 
state rs Meet iit eaten ee ol sie eae : lane Be keine Bee Yio res ep tints : 
‘a. «ht eS GR eR “20 Sa Sept = tel Papin Vrs: eat frees ae 2 ie ea ce A'S Rae eae 
ee AT ere , aoe cs Sve ea Ae uae far) > 2 ee bee 5s ete Eyage 
Rare ag ote Bee ee MARS Pierre “ae ae “ge % eel eet he 
er nyo OA Se See eee ‘Sy Behe ll = een y ees: : bette) 
Lopes, ete ee eee ee poke <a ote 
rs 45<"; Seok or eh Geb et el 


aetna 


ieee, 


x4 


oe See ee 
é Spanair 


gan. ee 
he Jae i 
ao * 3 ee ae 4 
4 ae ea 
= ee ener ee a 
a! ea ek eee IRL ise Babe” oe ij x z 
le! amen a £ eee ae 
“ Soo Bea! psi: ieee a em eee al a a 
Ee a bot See Sas ee a aoe 
tee a ark alee PR ss = Sete ae ae F 
a : oe 2 aa SS” eee by RE a a | aaa 
aes eae ‘oat Seen Wee aorta eas Te aS i ar 4 
Bia gS of 7 ot en inf, oy Seige SN * Geli he aay! Bs A 
ieee = oat Sala ieee es Ai ~ Pry eae ponents ns Bt 
— aa me foes: Bera ie Shae can ae Pa Ae poe - = 
|= er ee Tee a at eae Soy ne ae 
‘ ; ; 3 | ag en ie gts Aa! eae a oe Po Ae a festa 
See eg tee a. fox Beret et ie Soiek ee a a = 4 
4 ’ - eS ee eee coo eae oS as 
Z e ae ne. i es Be cll ae ae “Ses estas eg Oey pee Fey ea at Bee 
ot 2. eee ae Shs ah ae ee ‘tats A : ests BA 2, eae beh ea yay settee Bath fae og : z | 
- es nae y oe ; i . : oe eae “ot ede BN ee tist rear i oes eee ae 2. 
‘say Mae Tae fa ee Modes Cte es pre . if ay nee ve ie a ae 2 ete Eee eanned ee F os ae eee a 
7 . “7 a = : : eae ra Pies re : ered ia iy See mee ae 
POA plemers GAH Re oe peng a Tea ee Goes aS eae res oe i) Aja) a Caen matty BPE oa ie ee aa ne ge - ” 4 | q 
eee Seger! Sesleri i Soe gic Sea i ates 2 a 7 ie nou ote, araal A dees a Te a " 7 7 4 
Ses geet) ee Soe ae eae Se nese a: eo ea Pre ae SS ee ial ER es Be a 3 : os ‘ 4 
* | _ : # S ue © ae va a ies pag a ea ae te Oe Nae oe Sets id a ce Jaa ae co ay 
aes * ae as = ee ue Me tte ee Le bsp ae sae Teo) are eee 4 pee ae er fs ae ae f rare ge re 
4 4 9 4 Pa oe ih a ~ ~ oh Sale eee te ise pees ye er eS Raley edie" 35) Brak - a Sie eRe 2 tae at q 
ie i Se ae yes ee Ae Saran? ita fae car ieee Ca ats eae as et ee a ee hate 3 nS oe ee he aa yerey eS ee Gen Pisses 5 ae eas ae ee a 
: i * a . 4 ee ee — eae ce ene ey Eaten eek ey” er. So 2 cee oe BS ee oF Seas uns Stet ee ae 

eS sites Oe Mt ies OS a eae ae. Ta eee ramet ao Ra ae yee fey | a See lee Re epee a ieee) 2 3 fs iyi ta a8 tS eae ee ee 
Si ae esis Lee at eee. Pape Sa Be ae er. eee pe NSC oe Oe ee Bers eoec Tae li Raper Sie Cae eae: ete 5.” ee = Ant bee = cs Rens Pee he Bente. 
| ae a e cat ee ae es ee et agai: i ct ae yo eee peel ecu tay Osa 5 pose bo" ee ie gi aries oan oy ae igs ea aS 
ar tet eer a ieee viet sa? casa | pees “ee eae ay Be jee vies SANS aaa Se Le eet Sa See PN renee Ew kr pea Sa Ss Saas Mao eet. oe Winer ae ane A Sod. x “| Riese ot poke fens 
a i oe a: eer. 7 i a ane Seer Oo? pore Jee — See stia Speke as a0 Saheim kate ee See "Cag 
. es - = | s . | : por eal Cgodeies oc a - 9 ete as eee es “ech <F ee ss 02 ane dy CRGE rags a 3] eel ene es Be ce ee ae a er a 
A Sate: erap st Beh oh: [oe an i ae aaa ae fate = Pe, Ap oy ae eas res eae a < ita 3 ey pene eae ara) vei eye "ees Woke es oe Baer gE ee ie ne a i " 
‘ - | : = — = ae: te ome aa 5 a aa ey ccs re * Sona oe a eae ie 73 he od re sevice’ Deak Ae 

p oigtete: “Nene ng ia Reis Baise le Steg ee Reet a IY Neg Tithe ipo = et Be a te akan eas ai sees eke 8, Shes whee = by = Depa aha ve jee - ah - i : d 
iy ~. a wince. ie ae gee Te Sat sr = be Bo ae oe 2 : a Ecae oo ae = : ba goo vege er hee vata ae ae ie a 
a o 5 ‘“ ioe: ae ee pe. ee sient beta Te: aes Tae eee Pr ee LS BS eae Coe 5 ee 
3 | ic .* B - 2 oa a ee oP eee cae ee ae — 2 are aa ia Bees a ae Lae 

Biss). es Ve Seah ae aes | ae. a ep cae |): es ae: Se Pee hae Seite eh Nee ee Maa D se ag ees ae ees <a seas 24 be ee ic ee ry 
Po ee Bae 2 Bie: eo eee pee A os a aie 5 gor ae, ee Nae ate ee re oe oS eae laa emee sae Ra ree eee Rome 

a ean Bee a P| oS ers ‘a a ee ee Tes 3 Be ee i - esti ees Bi. 8, eis peers a aoe” 5 in Sy aaa tt ee > = 

Fe : a | i. % é 4 Ee: a i ae 2 See 4 ea ae oe we vee ss Mag _; ae: S ae Brea ace ag 7S ae age 

eee Perit chic cs star ; <t “Saag ste el jet eee Sens ay ee ME oe tee Dy ae eee eee yeas oe Ss ee eae? bes aA. 1:47 gil oe peso ae rn Ronee ee ie oe 

ee ae ee Bene pe Sa aye. es ae eae Ce eae eee ae es igh ae. ae omer 1 ae ea | en eters 

; : * . ; - a / * aes a (eaen ee eae! eis oe mae ons Suid Same = oa ieee a ee » igh ie fer eee Br: beet ret eo ie a Sets Bete (| 

ee ew ot a) aia : Re, aa |. 2 ae. Be Fi ot ae: eee tre 2 ree a a ae Z é J r i i : 
wi ~*~ . . . es ee aang ta at Hee fee ee ee ane ees ae Breiess 
as . . _ hi ie ee ee | By er. ge ea be Peed ose Head Manee ic ee pr pee i eae rs See 
Sg. cae mer Manag elu a ‘ ace abies ie aac) Wdetongient 27s) Brey aie Sateen Hea i Ee oS ae eee Peal ct iene bn ennams ae Be os a : . 
aie Snare. ee Sa. eae a Die ae ee ee i me ered hes ‘2 ieee = es yas See Pes BS ya Sua ‘ pinsrtaces “i aeaey A oe ye “pe aa Ao De pers Sore oe aoe eaeaen 

Bet se een ae eee pa: <td ass: aia Ha A, ete ae re BON iy mo Sty Fs eee 7 2 
a 3 ce , ee ae ea Beye eer 7 ipa Bra ts or a a eee, eee: ; Saye J) Sua od 
a | / ce) : . a hy Boe hie Be rs A io eees S ee SS = ie appa Rae pe pete ape ee leg “38 

: i Mo Mena Sc, Saar ‘ 8 cae par a ptrea eae J i. a ‘ fae 23 , ; Sera eer Meridien gen ey = a 
iets? rae ee «Sse anaiyy & Mars ee aa ame Pee Bute ae > ee ets te 5. aS i Stee Be ee “gee oa Pa ee wes < e Be eo Been oe a a 

ig .% . by - x a ; a af: a ae oe aera hie esas aoe Ns Me iS Jaye | a age ees Bae Sea lame mip fee naey Bee Deer hay Bes 
ey ee ls cel Ta Lae a ka eee ae Site. a oS eee fr iin bide te Bo See Rs ‘4 ' f % . ne” : | : | \ 
Pretanes wees eee » esiaieraalre, Papeete ore aaa 5 a ae SR ese ie eee % Ea, ay ae — aa pee ps: AA eee eer Soa ras Beye \ ee ee > aoe i a 
Sa eee Ls Soe Gears va + tie soe emer ds yng 5, Sa fs ‘laa Lie oe geo Bee ce: sie ae ee ie eee ae = a ce a Gee Ris soe He 3 = a 
ie a 3 ae = Ba oe a, See Sear es oe eo ee Mans Pe D2 ee aes eth: eo ee = aa me oi mals 
oes, ates eee Bt Gas Fee SE ieee PU ae Bsc oc a ae see on pear ree % - 5a ‘ Seer ee Bos Pee ae pS * ; 
eh ag! S ae Se ie ee 2 Gee Dios ‘age a Be “rh Ag oy oe ars ial ~ a CRIT Pa a ae oe ie ee ae area ot nas Bape Gbyial Ce ee zi giaiadear™ , je 3 
ne LO she i: Se oR ae (ae . oe Sa eae i) Oe ee Bidine: ere fps - ‘Spare oe ae ae 1. eae eae ae ea Bein er ae yal 
u, Bret ahs a i ee ee pe) Uae Maer are See ~ See ees Bee eee yao ia ae Oates pasate eae a oy eae : eo 
Ii Se eee Fined tee #5 Fea ee es a gc ahr ag eh 5 ai Bese een ees ie ae pike rr Mea mG ae st rae i te. e ee 3 
5 am  nir pg te ee ie ae ee ee espace gts ee i a ee oe obore, ys ¥ ye oe ym a eee aren Pes Ber ky eee ee = 

Cy tae eee acs 2 a ; ‘igo. Ein, | Se aa iret Berea Bae a i a oe Saas aes et. ne ae eine ta eo 2 | 
nets ee eae oe Bhan ie, ei Bi 8 ae ea eee ng BE cu ei Roe os . ee et aa We = aay ave BS See ee wg lee ys i ge? eUaita, ee 3 EB oe | 

- pe s er. pa ees | Sa oe aeee bse poh ed Sat a ea 5d 7 ap ‘ae “ee oe a tee peas Bree dae ie pea ee re psc fe 
y ee =. _7 ce ee i: co ee es naan fe ot 27 ee 2 ei? hemes Se oy = apes, Bi rieneper*) 4 Le 

Hem eT ake MEM ite heen = Eis: 5 on ee eu Ct es eet SN pe ae Mee o oi pe seeds Oo eae sr carne ee a 6 alien ae te ae aan Seer. er 

eae. : som shee lees ee gc ts i) eee dee oe aes [5 <2 ie eae Bee a eae Be ey ee ry aad Pes hi = pie a 7 “ 4 : f i 

a ar ae Sat ee ae ae) eran * a ” ae Lae tray ane Se os = fr al . ai. . * : F : 
rae ee paint eS ee ore ae i ee RE an Si aa Re oe ae wee, ae : Sa at veer eet ea, ee Spal Ue a oh a tee eae se ta a co : ms ! . 2 4 ‘ 
fot eee ges Per rsaeyl ete, % Pere ee Wein el ae ee erie. ao Eo pee a 7 eae ae” Bee 8 iste eo aes ae: Bee) 2) 
: =e %, Tah canes spohe = aoe ye are re Tait a eek oe | eee eign. bare S568 coupe . Bers. a oe a . : 4 m : wé we Z i‘ 7 
5 Sait igi acs Stel aes aes a z Cae eh ie en Sen : a ees ie SaaS ae: Sure Mae ee ee Lae ty - — sil * 
Pee Meter et eo a cS es PE ere so bot ses io eee Cans dgtene ae ‘as Eg ‘ a ie Ca ¥ : a 9s a gee ota Signe Oe, Be a as See aa tee Pie eae ce | 
ce a Hess Wie seeders Ni ras ce age a a Baipa- pee Batice. 2 oie . ‘eee 2 poet scab ae aie eps a= 2 Bae er se oe See a is g s “— eal . 4 
age ee re ere Aag TEN Bae eee aa "hahaha mage : ae Reve Jlia ae Paes bas Sapte i ai oo! eau Laie pie Ne ir Saag ret cae pe ae oo 
Sane ee er ae Ge! Permian ae au “ sats oy ee. a se ae Sra Bet ile are aie Ser ee eS fee ab ete ae Sea ee 4 Poe eg an q 3 i 7 e . q J 
fi ie 7 a oy 3 - a aes ee rhs Pa gti, sue eae Se ieee ae nN Seat aS re ae Cee eA Sirius Meo 
eee: ae SE eae cs Re ag Sears, pity oars Se ge an Beasi2) Bees ale 3 ate eg Tae a hens Bakeries est Pree Berne ete bee: 18, Hees io, 7 ae SEE ie irri pes, Se ere sight at 
ff oe as ead euitg, eg 1 ae teak ae eis. PA ots pene as fiver Os it Mees ee i Lae ai a De reneag See aa Ee eae Beers) fy eso ein 
( — uf 7 4 a or vant ae wecear: eee at ae cee Pe eeaees aa meet : Nee os eee - a See AS. 92 aN es anh 

{ is . a : i z = ee ae - oe Poe BreeceS SPs te icons one kc ane Sty ze ere oes Aiea MAae race ee oD ae AACA PSH eS ey ‘0 Pes ove 

ue BES ye Ot ee aaa een sie Pee iets 2 fe ee ELS beth |e Ptr ety eae ea Se We ae | - 7 at be : 
fete eps te ees se gee ae 2). ae Agate. ple a tes table ra ecole ok ea aa: Se pater aii oh <r yarn a ae cage Bet ion te El ae ivi a: Bo Nett Je — - 
eae oS See pias, presen Sie tyme gee ete aS ein re Bees Tiree Sspue re “ Heh ae a4 a eo eect sue 0 ane i Er ei a ef = 

Se ee be ae eee coat apt as riled te a. eee i Cn shag See gree s Veo ecu eae ae Ro eee ei 3 en hee. eet se be on . 
met dee Ae Bey aeons ae al ane Grea Gi i .. aaa Bos SS, ae “he Peni vee tary gay oe Fn ik ete som Sete Re a = ae ay e ce a ; 
ae ae ii oie pais eae ge ges eee!’ ae ee ee ae = Sremenieaeah hepa cass a Oe Sere esis he i i ambeko peat ¢ Di te 5 EE See, vu ee ot ogre Bese ae ae a3 
a pe = os ae ee Se ae a tae a gem < ec gee Sk. hs, fa oc ‘sai Tavs Es ‘rey hs SO Sees eS SS a IPP Bag wee SLBA a SEEMS EY 
t . : : 3 oF Fa 2 a Pe oe fe See NE cy Bee Rose ORES. ; ee eo ui conta Homies eee pi Beg? Dike 3 eases 
es ae aie Gon een Pane Lem ie ote ay a ol Sa : poe oa Best eae Sars en re a SRR Se Gre Dewi ati os a Ta ee 2 Bye 2 Ueeah eeae or 
sok ee es ary eee Sane a pete er ya a. oS ae | a he en Ge Se in Rigas ee i aa Bec eee tit. “an tie Fetes Aaeatie so oi eit La ae Ta ee 
ie 3 ae Beet ao Bas ra Pepper tap te NRC Sane = Oe ge ates ine ees eae ES ae drs es, ett i ian mers Berea eee a 2B cane oe as com oo Rs 
| XS = soy fi 4 oe re ee mee BR ge par Mays tt ne ae =” Sees a “See yh et eae. aoe ae 
pa ie ee mois tee sat a: My is ee ae ie . ea feat oe Sai. ‘ee Bide a. Ro ate Deere ayes an gre. Bei is fate *) Mee par. ey} eas eae Be 4 se : . ee 3 
‘s | “F oo ae f. ae. nae ae hee ee isi ier ae Be > uae aoe a ee ae eo Ser" ee Be ae pee ey 
} : 7 Z oe A a 7 ae baits es Je gee Weceey une ee ore RRR, caer =a fae. ee gies * ea ie “aes PE Nes 
}- | = ie a ; ue ae aie car le 2 pee ee ee Same. Le co aS Bee Tin anghornee eaten age _ «ihe, meee ean pear fa Ge BU ey, 
; | : = a i 2 7 ic ata oe Ree an Reh ae = eee. ee esata ogee ae: re jaa * <A Peon dele sae . ety 
EE es 5 Migr ase pean eal ae Be eae ease sah a ees s eS ae bs. ge ores Cee Oar Oy ces — “ae eae ak ae ae a ae aie ee Ci eas a Get irae oe gar 

a “heer he Bs Comes Sha ea ee) ce Be 5 ea ws oe ES eh Mp iaeS te re Berl. ae nee ae “eae Bis a eas (Des Geerigs es 2 = , ae | 4 f 4 , y a € ‘ ¥ 
= a ea Spl a od Mei ng ot a oop ot ag 35 vies pee fies. see Sree ons eet ona ‘gg ten te cen ees ly Seg nae ‘eae pee aaa ki i Pebivyc\ shee Rr ae ee -. 8 . 
ee ees pe ee re a5 age eae. Re cpa Se. ae “pee: einsek soe ee a TE : =i ee a ghey Bete, a pe a ale eee wae 2 . 2 
irs ae eased A et er ae peer Rims, oe ae pes Lees Ane a nates fore Pee ei cS he Se ee geal oy ewe Ogee 
Din Pes - Bel Pa, ues Gia Re 5 ere pene ye tai Bea Che c mae 3 a Wes er Ole ak es anne aes a ote ae ee 2 sb hae mee “i ‘ee sy 4 ane, ee ape i ee i pe 
| - | ~ “ a . : oo ae : a - oe ee Me vs . see ee Lea ee? ee Ww Ree rep eae ee i ny -p erie gape. ed eee “par sien eve ea ae. ees 

Re ae ages See sige ft eens ii oagae ee oemice Tc eit. conn es een Ss ee pea {t : hia ee eae Ba gti ane - ae vay allele gore: gee : — Pl ; 
A Re Ey ee, mea Dtareies 30 A aaa omehe mere 2 eae poe ite ote iat AEA, pate ie Bega te ee) 8 Sie BAe a eae Ee hha Leal eae ate ee aes x ee Ee s # 

ee oT Ree rot css eee oe aah A ae rie i. oe Sah seat LORS Sea eae ae ee spt iene eae Sia eit ae e ie Pe. = j 
oo ay Seton wi "ae eae hae ae i nea ary hee ya ae ta et econ ene ee de 3 » 
a : ia ie a eee ae Aa Me (cf oe eres _ ON ea poaes yay ctiaet eee, ip {SS aeee eee Se 9's age Sore iy" ist oe" ogres : ss. 
ae a aH? 1 ee ok ee tee aoe hg eee ae ee et Be Beene Tener tale een eg Ee a a a 
aoetlae pe ta SF a= ae Pie fetes, as cS < eh it ie Ca ne yaaa (ine %, i ;. %, Sa oew ot ray a eee 4 ag go, ae bee 0 % oe fi eee 3 ae PP WP cane Po rt) a ee - rs ; me: : if : 
dasa eee a a Ge ee Abies ete ee a pe). ae ae Ee ee Soran pet oe De ie eae mee SF an eee See So see eS me Gee Se prs = 

i eee al es: Sean <i at ie ste eee Es Se eee tan whee rae stron ied pS Bn oe 7 mre gees eee 3 wer ay va j 
: : , = a i Le os ne Go: Be Oe eae NS ee figs eee oa Wes a Mere Bethea Bae ool as 
See chal < nies Foe R A ek seas ee ee SP Gast eee Res ede Pere ee ee a (se 2: eee iat ulate ae {eee aa aaer A - : : 
sup ee re Bees fi) poker y Pos Tiny  oited ae hae es ee aes Nene tbat eM Ree ok ea h ae ops d eat Terk eis 4g PBs kee S was Pee eer 8 Soe be eg 3F ae pron ge po: Sait Socr arte, = 
F a : 4 J Ei oe Rots ye a iene aoa ; eae SA RERS Sit y BaP cn Sid meg Reet eh ateg | an i ape ae ies ae ee 

Biers? eae a vee BS eg ayes POS ie bas Bre inlet dt Ve or ga Si ie i wish Geta yer 8 Bee ane Sah <, eaed Biel tes SANS seks ees a ae Bue Ye 
z pre eee eae a Gh ee Sen tea ee SS an eee Bee Pine inane bye" Sie come Ser gE Per ee ‘atte Saas ee a Sikes eee ae ae sale fee ies 
- : 2 | = oe 4 ‘3 Fae enti aed Peat sie 1:6 Rane: aoe Bees as) oy Sa ps gua Ae ees. by cs ORE Sys fae See et 2 ee mes 

‘ BE eee wea 5 eae Fa eR Ni Coan ee fag 2. a aoe ee serie ena aie noni ry a - 3 - ~ ey na | 

ane bas pe teehee - ieee a ean | ee oe ae - La ee Si rie ee eee oh a ea Sees pale pes Fae ee Be. 
ie PER ne Balas Fs ae i i ‘git aan Sy gia ty Uy >. Se es “4 ed eres fe oi aae. aes eles haa eee) ae ve ee ioe PRES foot ee Bes nS eee Be sees ae, i Coa “- 
4 , ie 3 oe sii ji wt . Fe Reig Boe ie eae hte 2 ee SET ight aes Bi a Foe eee sae der 2 ae a game oe 
e @ aia ae ee agheh Seyi eee : j eee Py) Steen sa ei Bs eae face be ae a eo eee Bed 
— aoe i callin ee Ee eae ae Bt K ies: Se ee & aS ee ge oa an fey Sas See Se ee 
=i “i Pate rs. ine min ria s mi perce Aa eae er se sing eee i ce <a is Ah ian Pelee, perp es Sen eS: “~ LE eote jen eae S We nes oP ce ie: Fs Per i a eS) Pes eh ee ye ean. ph a a ae tame <sye ew). ee 
zee Brake say cts Foe ee ci Pires Re ee casei = Seaqaees 7 Sere Ba Seinen Ree tae as, iar eee pis eget. Jena ‘ee ts ae is Tae 2 aleabeerese Ses, ae + ‘2 eae a ge I oes 
oe et ae! al uate _ Be. ae 5 aah Cae Pia cto ae: Le es ee aren on Bales i ane hs omnes. eo: ae aS eee a =. -_ 2 

Popes ts “Pes esate eer fied ted ee a ae Sake ie ape Bere ena A ee da, = er .— 1S i (s 7 

‘ Rule: pees = "pp hires pee Bay, ro ee Saran i ee Be ee tal ieee EPEC ee ea te ane eo a : a ee e it . ; . ; i { ; - j 
oF aye Ps cision Cis aoe See Ee arsat mee arate = Sates a We ptt Bia oy. Weise tr Hips iy tet ten aes 3 i ae Se er tat mi eta a | eet eS a 
aye Sa pee, at ae pe eS AA Beaty sey ca a Ss Seni Bees ed - ¥ oa “ ue : : fy : . ; ; 

apse aes aay eh Lams ZY Wien vat anus bins bee Be leas Meera yune ene: ws i a ‘a aae ase isa ie ee Batters sits Sh ie ear Ata + ee ee as Dae: inhi =. ge le a p Nile “ae a mr = : 
pes ear ales AT hee ean 1 Pee ee eas Pine bor Re SS ae care Meeeeret mie anal ae rE pea Se Ns pe is ye sae ea eae whe peters Oy ae ELS ee Ex : 

= Bed Se xe 3 4 bi te apes pean Wot ee Cs ate Reber shes ra Re yh 22 at a ee he * is ‘ | 7 a ] ne f 
East <e Peat dpe eae ° Sees, Ati ot oil isi eat Tae aa ees 5 eee + AEs Mab Sieg Muley. ei: tS Sagi’ tem pe ree a oie ii SG Ei ate : 2 i= ce 4 oy 
Beacon eae ail Ma iG pe) ot ae a Nig ous £ ee es Ue i: oe x panes aig eS ae oe ae Pee es ae "4 a : 
_- : - a ae as ee are eno moe oe i: an Baca e eee Vee: ee BS Seteaa Raking eae ae ec e. 
:- a. ff ae es is a ae. mo ae ae a a a ere ae Be ee 2 Te ae Sa 
— . Pp 4 aor oe ae echanlg eae yee ee Ae ad gee TAY EL vy paper Agee es “ite . ae ee oie 2 aay ete em 
q oe qi g a Po tee ii uae od As See oP Be og 3h Sree ee ee 2 eee Pe aera mune ae i ck eee en 
4 | | = i se es Se thes > aaah» Hes 68 5a = sa eee tai epee 2 aera sate, Pies a2 ie eh coe a tach aoa ie ieee ae ; ee pase ae Le 4 aw Hat et cians ee 
phe Sipura: ue ee hae : ae oe no pe ogg pails es Tee St aaa Beate pai ee = Bere oa fe Oe alae ie a ee 3 oe a A ee pie ete se 3 
eels + Reena: oes = aaa eee ae a ig ae Ae tah hey eae or ‘alien Sa, ae serch a) Be ik ees | ae mec? eee eee Te | . . bs ts 
4 mck | ps :e Ee a Pt ee EER 1s ENS ee i ea eet a oa atte Sat ae et eae ‘ eee ain oa Se inet ae 
— a . 3 3% os rae ee pee fe a on 2 gs  Satame tts % Bak Bee ee oS Ja euler ae om es race LB, ecg pate 2 Be iets aiige, es 
i : 7 A | a aoe eee io a Pipe t cae te Becca aaa. eee Seine a Seer apart 
Oe ee pees ana a a ee Soe ae ae rs eee eg Le (a bee: ae) aaa a eae ie So ee ray awed: rs ee oy ey 2x Co 2 ¢ te Be oa AG beget fe iets — - 
= a: | ee oa Be ee ae ie ideemmcne hi Piss 3s ae ieee Sia Raeaooo eee mete a 1G ghee on 7 ee mai i 
i. ta. — ee pies eed grees. aes eer 2: digo trey oo) ae a = Siete Ee Seana ae ee sears ieee Po vey 3) +05 ae ion 
Mena sien ee eS Se — eae Rea Bees oe Ronee er ae Ta alee = ae a Brie as reer Oe a Bi | 
Na by hn = ap Oe ag ee ee a Same Meare of ae Eo ee nee pa ee Re ne, Se ee ah ae a sae ne ea a = ee 7 . ce eee a Bie eae Uni ere ey ee itis ae " " % . 
AEs eo road ae ee be om aah eee fe gece. . {h ee ieee ae a Pela ae a ae = a ae ta ioe Nae BAT i Sane cc. ae 7 es 
laopee ieee 8 eats ET aa area 3 setae 2 <a a Pence ee Be. gate Beier a Peas at Taree i a ee a “a ~ a ~ : = : : ‘, : ' : 
; | 3 ‘ ‘ , i & ; - Sage ce oye yictera Si ey Sir eat 7s ohare Bie = oe ue ae ia ee Sepang 2G eerie eae Spare anear gl my Ce a ie eres. 
Speed + ese nie yeas Be em aes Tap Seni a SA 2 2 epee 2 aro gee SE Resewcn Beka focy ae ea a 3 3 1 al i % * : 
ae 4 oe m Hes ee Se fine Bre ae Beer slag a = Sager Babee tye 2 eee ae Py eae ve eee a Bae meen be Bist ee me cers 
riertt pen) ais ie Se Pos =. a ate Bitar. LSet pee ce ne aa eee Satcher ta a Ry ie a a aie ee es. ee iy ide ee seg Sopa ae ae ae pie ae = pea 
eet Se ies =, Bee km, ors a a ig te Bt 5 seed Sa Sees a4 yt Se pe uN an a i. a Ee Pron ie Sy tu hee Si ee eat aa = ; a ~ . 3 ‘ ; Gy . 
ee ae eee Be, = eae We 2 il Raia >: te ce ae hg Sy ee 5 eee 24a 2 Mat impr cio ‘a 46 irs ot eae a “ae Ries Beas j Ne ne BRS et ae 5 oe aaa Page 
ee tc Gs Bae Jee ae = alee ae See i! a aes bere tei 2 aaa ci a ee ap! ae sane ea ae = eee See Bik. tae Pires a Tee ES eee Segoe eae Be RNB Ao faye 3 
teers Faget ie een , eae ae i - ae we La ee aly ee Sie Dy eh See aa Bein ane in aeh Rie ede pt “ber he ‘ieee ae ‘ae eae es ars aes oot bee + ris ee | ee alee 
— oe ns ie: ee 2 ge a RMD es Breese) nines Re (he adie al Saco oi ss. xen eee a a 4 aie Mie rae So on OTR sete ea 1 Sree te ay Pate at as ae ease poe TE gt 
See Baers, 7 ae ers et RET ie a be ie fh, 25a ieee ee ae = ae Bor aS Br gg hn fa popes Sealy ei. ees hans a ae ae ae Beye) oc ee ie ae oS Bi u 
Ceci ie ee ae gaia ee ee see wae. y Bee se es. BS ts Ns Sree fare ee ‘ a 3 re Me ; ‘ . 
Bere sds! pes Pa ie pa = at Saeed Wirt ei utes. * ere ei eats cyciieeaale SG rela ck eae fee ae eaten .. Bee Ri Agee <N tee, a te ae oS 
“i % % . ‘ = 4 a — 5 : oes Son ee eK. hee 2 eee a -< nite se ieee ieee eae ee Be ee Saas 
ie 2 ee ae in a epee ‘ails : Be 2a esi cet Baie x Rai 38 2 aaa Beye Bas! oh a Bey ve: Ne eae aie aoe Barre Bie a Baas eS ai es eee ne ee es rab 8 

es = rik Res im) oa :: ae pa haere 3\: > es ea ey pee ay Bi ae a laste ae i. ee — rok ae : 4 
eee Bae et ee ea isons eS We jc, Ber ciz Bere oo ee oa : Seer ‘ean eee. nS ee eee BS nee Bye) eae 2) eames, 
ie Re + ae ee hea ae eae ea uae eee cite eer Wee coc ‘ee es | 5, nen it: si ea Rats seas BANS oS oe ae - 
ee ao = ee 9 sm a Gt ies oa oA Sa Bi ee Bio By see ae. ee (ee ace eee, oe a ae, Ne ea re jee 
Saas i oh ae Te *y Y é aj cat ae fee > | aha = ee Se Soe he? Sanaa hase he Neen. ‘eee See tic : é acs ees BE Gor oh eae : SE de ay pet! aie eee = ag 2 el Bhs ks 
Pa = Oe Boeke = Ge ges a ae. Be. 5 lie re ae es aa eee eae ys a os a {ie eee Rr Re Ue foe Re oe Pe 
apes: Selb: ea cs) ieee Sees), ome ee ee eee oan ree. age ee ee Eee ae er ae ee i ek wee ge ae 
pay aes Tae Se aa "Se es moe Se “Saraarg a a ae 5 ee es nS Bxais = ae Po oi <a See LS fae : A ee ae ae ae : S 
aig ver rod ay a ae 1 kere "(ee eee fe 2. wen es ae ey < ¥ et ‘or Pa, Pregye ae . esse S jan aye 1 3 aa ay Lge pitt es FS == abe, iy ino ew 5 Dele j par patie wage Pa Sake Aes 
ees, : oe Be A og ppeaett =<: eri Bap (ate ets2* se Pee gs Reet ae é a eho ke ae cra Ce, ae ena Mee & apres ee. a 

j “ . q % ak ‘es 7 ' Se i a a "ae ar of ee a al Pens : i eae 77 es Pe ere sce 5 Pass ee re Ps ee Wee 
. ee. ae See oe ae i oe Saath 3) ee Pee Pe Sheet Pee S: biis as eee igh es: Sina Be Prat. Se. Rue ee eae 
oo) Gas “ager Agena geal oe Ay Re Stee io eee aarei sete rare" eat eae Son bus ¥ Meee es ein Pee oes Eo Wie ee one ee | - e | 
See ew Pigs See 1 ae, a ive peeitee: BB ot ete ss Perak = Hee pees nasi ed Ei cen aes: Tete it : aor SS eee clare pet de. 2p See ie eae “age ee Saas : 
| en ef is ete Deowe an. eae + y ety or eae Bost ae Ie Sa hires eae ee gn = ro te ies oy al NS greet sR th Sao it <>. eee Pea OS a were AG eS r 
Z ~ ae Pe eee " feb. Se er ye Oe Se bs ar 2 eagiaes7* oe s aoa ine + eet f pede eor o eS ey ee aie: =: aaa ate 9 ola oe 
4 ae ‘a ae ae ais ee rete je eaters” ‘ a Me pe Bye gee ete ey les tet ee peta eel tas . aie 
eA ee ei eee sens ee i ee es. Hae . cae “ aS aa os 0 ee a oe ie. . 

a y Sai . ee s “Sa eg Sten. as ert. AY ee ee Bie ot: r+ ‘ae “! ya ea aes ete | Bes ua aiae a ga es AMA Soe: i Eo ee ie, 4 2 “ 

Me i a oo ea - SON eet aig; aie soe eld Vo ty eas bah ae oi ie Maes See T= ee tha Be ae a fe sea = oe a Ns, oi AGM 
: a F | a 7 : os See Deke : ie hae ee ae on ame tee Se eee Be Bar vis ae oy ies Ke 
ee came. a ee. paped ae Bote mi: a ee : pi lege ‘ae ae ee Sone psc ia St val Lala obser cc ae a a 
£2 ees eee oe¥. 2s : ye a ! Rea ora pte cs oe fo ae Sas pret fi click De Br fa ee ‘| Seen Be ig ie ‘al Lesa phar: ee 7) eee 3 “oe Rt se eae ete 
| oe 3 ra : ee De ty Bis 5 ae et Mier ey C02 2 ree TOENe ici Piers beta Seentaes 2 eee ee pares: > oem ee icky lana Bigs 
ie Wey Bente. oe ;. : Betier irs spd fe eee eRe sh je Eo. ae a ate Bee veal sae Ay rake tea: Ma 8 es Be Coe ee a Beir et ae oi ‘: ee 
am Mas aes Se =) oa. recs ae b Sie ithe caer Scie, et - aaa ee 2s Geet veo aE ce i ooo 2, ns eas Rie tee 1 bee sae jae Byes : a “ae -— 2 4 Be 
Sa. ene Dts a 2. Seer Sh ah Se ey an Pais 2 “pea oe Pea, ae A Na ¥ ay eat et eae tae eh eee @ ee SS a ae 
a aos apes ona “eo os , peat, Ayes oebeer a Bee rok Sone ree ee a = is LS | ohana Ka PONG, here ge aC ay Saeaiae Oe ey on Biro: ee Supe ae ae Fert yc 

Er pai muaeee: | cu ae iS. ee Sole a4 peer een: pee Be ee ope: Al Ry hrc 5 ree oes os Loe ; ; fe | & , 

“ete ete. phar ech ee Ore eels Bei: ae... eee eee Gee Pea Ls Pe ia Ripoten Sate Pees a: eee Be 2a 2 eee — wa - 
RES cat aS 8 ie eo A seen Sn ae eee ers ee ae am aeuy Te ae ae 5 Bay taiss Wee Ss Aare iS * Ve eaeee ahem 5 i ii , 

| TE es eee 4 ven ep: ees eee re | ne ek +) ies uid Bese. 2 = a a oe eet ee Cee . ae eee > yee! a ery eee ran: 2 a2 Ge Sin ey . a 

alee phe eae a oe se ie eae es: tee é fea) ee oa i aes < eee aes Peis sau sae ae oe Oo ae ere ee s Saame | 22 cee , ae co : 

BG nm reap hs: ieee ~ 5 eis ry 2 4 Siu eae wae ve Soh ai is 5 _ aan oe “eae me, Roe Cigedt > se i = ae ey a ant me ae he: eae et rk “Page ee. sie Ey . ay ae 

pier Seat gee = es sg eae ae ; Pare ee! ash ak SRR Oe es en Beageie th © as is aa aah aReT YS Dee ae eee ose Bes Scone a eee ecw ere eames TY 33: ‘a Bo aun 
: Nea Sasa NEE aes. — at = eas ot & ie kates ‘eee, ra Bay ae na Yara Se aE Hine aan F pe aes ee Be 2 ote Pt eee CS ae aoa coal 
. a. a: a en Oo he eh are Dane BY rhe Aen eee ae eee Se A of Bat ai] pa Ne st wes Sees ped ee: aa Meso eee paver. ts cae ded: fe Sa ae 

Ti a ee ~ S ee cer ay sar tthe eo Sere ape Seo, ee ee heer ro “pee 
| rf i. 4 ~ Y a. Poe. : af Spies: i pote Grr. SO eee = | Oe ae es aaa aut Ree Be 
, Z ? oe “4 vee Se ee pea ere oe golem "SOR aac Si ccas ae Jah a a aie eee ae) Aa Os - pages Rie. 
Be oo eae eee Ae be eee > Bo Nie ee Bese bes ee ae : Be ti ts, = 4 net aged Leaner aie yee . Sere UL: gain er ag “e ieee 
7 i. Cs Sais ie cy eat aoe at amen ae Nees a ee oe t Cael Be Sp weer i Sata oes Sate sa ieee a Slee Bas 2 
7 , ) Fs a4 eo, Ce aint a get a ee oe Bese ae ets eee RSS eg Re ee Le 5 ealeeae et : paca ee ae 
Be ue c SO ae ee i. Se ae Aaa, 8S, ae aa ie re bere Si ahr eke eae See oe cea [ae arene a i “— - 
+: a ee Ce B+ olla oe Samees - Sper eee fo ee eee ee Dien. ae aege COE ere Baer = ee eo et aay 

oe caeere _ es wate ee Aca whe ile? maa ES ae oe 2 Rea ea + Ue sues ae = a, 7 : fs : 4 : 

; | : bs | , “ 2 3 . a Sus cee pene Uemhes ie 2 aes ‘] fs 4 Ye darts ue fare Tiniopene Ss Oy a a ieee a ae a ar 

ie S: oy eee est Be hes Ber tae Re set Pa SS gee A ae ee eet 3 Se nTS ea, ae sic ae er ses tne ae oa oe ; ah ¥ ; q 
Ns Nietiaae re * Reger Aer Taba 8. tae eat : a Bie? ee eesti i ic Shame Semel i oe . sols oh dak ees 2 TE Seats ee a ie a c. , 2 2 

See oath. a Aas Pr ae Soe att eae aa a ee Sprimtgehels 7 See eet ge Rat pie ae * Fas $ votes eae ie eer Riga! eae ee oe Zs 2 
i Saree Si ae pS nee ue =) a eles A 5 aaah — ae AG teh eae el Ss ae oe aa Sad ae Sees ees Fie a oes ae pee = = Cerys oe Sea ie rere Malle Easy Be ge a = 

j f Z : * " - : . ae ae ies roy ee 2 ae ee bE Ara spon fe ae Fes ane Be ne Puce Eanes PS pe: Be a ie Mo ame” ‘Sa 
re ea oat ee Snes fa 5 py ect SS, at ae Tis oe er Dy eceactee A Ne ar aT Eo gn ee ae eee Be a Sa ses Be Fe ee a oe ‘ * 3 a 
= a: aa Ty age as at Beas gate ee | Sax Sains ae ‘ Mee Vora “yi ee “4 Nay Sore: os ae ie, Sa ek eg ee oe Per al ee ea Beet ame “ee 
ce a Z ee fe = ers ae Ba 6 nee iad hey nd roy Saale i ae Xs ee = od pei ts ire Ur cco Saie a sar FO! Git 5a octet areiic ae a ia Bae as. oe. pte ben =; Uta ee eae “Seen 
Res Rs (ah Saat BP alates are iS eae: al Be aes Eo oes 2 ree ey ee econ ae rates ea eee | ete po arate pa. See weer: * 

Be aes BS a ee nae wr Si SS oa ao es pee a es Hash ca mes ieee, oe - (pee. algae pte ~ . Be obs RS el  raiapreek z BS gp ais Coe Nts ce ae: ea 

auiee ape he ie ag oak a ee eee :, re Saha ee Raikes Py ler nara ean Lac ea ee ee arte eccee ee 2 ee ag r « 
ae ae ame Fi eae es oe Berar io Neigh Bete ot 2 2 URI kite : Sm a) ACh ee. Semi as ae: Sanat * ebay ti a Meee esi oi Beare . oe 

Pa Pen: pee cae (Ree. 2s eaegs Bere. ied . Bs 2 Naa sip aes a be Nera ee Bits Sie Si * a) ae Ber Skee ie = a a : : 
‘ ry : ts Mee Fs pee Sam jerome ce Beh =" Mere ieee Fete aie at Sat eee tak 3 BS Weeds ae: saps ao eS eee a Bic Rep oa Brats tary ee Sle ua ae 
: ae if as er au Uaieeeone - awe bey ieee Vamate ta Fa y yeatres os. axe rea ee “ieee a ees re ee ae a? ee et ee i. 4 
ry. ae Hager. Se age at eee ae ee ie es scare pas ae eee a gh oe Bes tec sams ee Bey Se So ee oe pat ee aes ali aa - ae 
ae Ps ile a ae rad eee. dae ar, su apaEy | Dera hes rc, So yeei an te ae iit eee Ts ae: oe abe: ateey. ea Bet foe ee eee ee a a , ' 
eee a ae os a Psa = ee penis \ 3 eae ao ah spas 5 er oe : eee. fetes ae ogee. Wee oe Sie eee a ee sree 2 aia vi ‘ | by 

Sere es - | reef Fu peal “mit on ale Se eer i paral eae ae aaa Peer a ame £3 ae. 1 ae ee py et +. ee aay ae — ee 3 Eien eae ied : a F 

ERP REE 5 tes > ny eRe Benes peta Laer ieee g Bere ae awa Ret 5 CR are Pica feat. ager ei ny + ay Beha be a ave fens: a Rat a Pus sh My ks : : : 
ei an ga i eta Eee Re a Belo a Sete... Neate nei re eee eee Tae, 72 oebele ae no ae a eee ee peat ee Sa prea os eee 
see / a ae yale ee peer aie eet Ray = See Be. Eee i jones ie er Res fenee re. ieee re re aaa ae oe pee mee ee ee eae ee oe a 
« ai ‘he Ae aa a ae eaten Waa ty ewer: Rr ey b a See. Pe ae ae peti = St e's ee ES age eae Bap ncatin Baie te eee 
Es ee ee tPA eee ei een 2 SE aa a ae Po eae See wets fan gare ae Soar, ti, Bape a =3 ee ees . Y ae oo 2 
ex li oe ee ys Wie Fs 1 eye ~ ara ee Bi ae eo Bia ae : Pee et ay. ea a 7 ree elgncs fe es So feng: Mp rere os ., aa Esai Bi at ‘4 Prphcegee penetee vs Pa 
‘ . . ~~ Fi a ; i a Beet Me ae oak ie : ake ode a Merges io bas ae ae et He ak. tee aaa ae 3 ey hice Fas aes ms 
‘ "4 “ie é . p. ~*~ 8 So) eae We 0.) i. yh 2 Sot eae oe ah. ee et sea ea ae a eae Te priate ad Fis Sieh 
< ih: came on See eee sie i: eae, ae i pedi ol eal See Gee i Ws ae ae a High fae a SRE Pe: sa ne pag bls 3k Se a s 

| aaa Se Ss a Fats ae Rosi" ae Ae SR mi + bie rat 2 tag aR te Ae oe ees an te & Siar oh 2, eS a fe: pet am ape Bee cog tere (eapoihe “ape Bhai 3 eee: 
eae ae.” ee Sige. ee yee fe Bs = ae Sees. rc oe ft. ie a _ f 
eae Bia: = a “ae Se Oe <ittees Serne BP. aii ie Se Pore |. Fae pe ay ek Toys = a 3 Pate 2 Engh) ~ ae Ae ao er BS ty Beets are ees eee, WN Onis) eee Pa. 
~ ' s, “a Cg oo oe Pat Re eos BS pete oo a ee ~~ ae pS ‘ae ey re Peas es Pe, Nt Ne 

; + ‘if. Sapebart — 4 Fy ae ps deere ri. Pe oy 2 Sates, ote at ae ae. y eae mG: S eae be “) = ee yj Ste). ee aes Ea Bs Saat oon? 7» ee it oe 4 am aa ar bee y at Cite = ‘eo eo seeds ae ter ty Vanek sl 

a E ke ae DARE i ee ris 5 ace ha ote eek enn ata 3, ee eve ee a ie dt Hie (is eee “ae ee a 5 oe tS re eee hg ate Ss 4 amo 
: eae Se ae Sa Bee ee oe ee beer ies! te PS De ere BS 2 eas ene . ae ‘ 7 7 ‘ | 3 s a ui F 

2 2 i aaa Geer! ‘ Senn ateg «ae > aan aie 8 Ley, 2 ea ca 5 Bt ee ee Be sd ee id fare Be oe ss ; 2 25 2 = : . ae | 
a oo et teks eee. cs eae Be ai ae. ce. | aan be ee Ae i) a . | 4 i 4 a | if 
— § “He 3 ha a a Sees he Se: ae a eee eee ee ea ‘ea ae re Mess ee ATS tage: eee re nm “eee 
‘ : 4 | fy a es ts Pings a Mine af. ey iy Tee ee Pe alae pe ad eam Pts tag ek Boies ae 
io a = i! eae. * Bess ay oe ee Bec ee Beart, eg een iar ie ot | i aN are See a ah Leer ® ee ty yea Shee eae a ae ee Jog fe er Mk seh ‘ a a 
fe > Se i ‘eee tes ea a De bas es ss Pi SOG owas tei eg ee Pes Tae os Rigi Sa setae ae aes ae a terns = Eee eo ae ieee Rr ova ee Baus ee 

te nee Se oa AES LoS: een IRS: saa oe a a ht foe fe Shaye | ieee. be es Ss at aoe |, pate Vote re i Rare one gest Be eae hace: 

i ed a =. eee i a eg) en ie ae aes eae Be ae eo a Bee ag on qa Seale Rane Ses ee oe Sf ‘ a 
et eer Ne ae | ae ere tee ok ae heist 1 Pa, “Siac hy ewe a) 4 ) eat ‘a ae Se Siseh ane aS 0 ie Mey Iie ca Pe psy). ie es eae a" vilighaet ae ets eae aie a Geta ee se) be 
: 7 ; -. — = ee zi ae nena ee “eso Me rely te ae a ps a = ee ee ‘ned ae pec: if is Sek eer ‘eee age i : 
pure “ | eee ae Pel tat gh ‘ise so ces Re ae ee ee ge oie “aay 2 (ees a eee ae oe eave ORS AE Se al ae Ce +a 2 - ; 
See Siri ta - eee Phat. oo oh, eRe 3 eet ae Bao pe atone Riles k Oe er oles aes ok: eee es ane eee eige ene | er re - - ; : 
s | ae hae ae aa ie NS Ngee ae ae ee er Es ae i dPaes ee Sean be en on 4 ner as “sail . , 4 i 
a ™ ae a —. ay elas Se ee ‘Gas as hers 9 Pao eee paces ea capoge ne BS oe Vas estes -tagtt eo aa + ans ating Pe yess ii aie pe ae aie 

Pa ae : ee a ee a “Netty Ls Dre ee Gee jen aa Bats rile Oso ar ed tae ae pate ess eevee Ting TER Mees | RT iter de Pee. eee dee ged gee oma pe ee oa ipted ee SS a Sea 

ra ee re a eee es ey ro ieee Gi ageene Se Ma Sees Aisin Sacer Sie es Fe a ovat dante nea! ee ge Rt eee ieee ik i 
ge a es ee ee ee Sag “Agee Lee eee peaes Bete oe ae Pais 2 ser dere 1 Sears oetce | i A ies aaa Biss Sree came ers _ sicher NG Pace SWE eras ta Be” eR 
“ rt : id “— :3 = ae ee Bey. Be rcs oes fee CAE pee ie leery eesecr ieee ee > 5 Ags se Poa eh ee 

ros Same Ug ee tamer Saegane rere Loa te ieee ee a Resi Pes Sei. aro agen 2 ay Beer: oe as naan eaige eae a7 ee ee peat ee =a hel Eig ae o 
ay aes Oe hacks eee Ot a os sane i pee eee emer gest oe the aa oo a oo ae pee rageaatee pe ae 4 
4 a - em = Ss ae a ae ay eke Bes ee. pe Soa te 2 he i) Se ate See le ee ie Bee te oer & 
enc eee ee ea ee ay. B=. Oa Prue = fees ea Saas ee Cee ee AEE oe es ae gh Te. een a pe ee Petes a, 5 te rest age a pe Be : 
: rea Se aL - reign 7 ee i (pte Bric ae eve: apie Bae i ae Re Sinead page “iva hore ot up es yee Peay aue Des ol a a : 
ae =e ha ee ae as es ee est. ale eae) Pieper Sie ema Pere eas Bc ieee aia eee - a 4 . 
ne’; te aa Wee Fe Ly kee pea a agile BAC Cs cod : Sie ie _ Ra ae eae ara Pie te nes on ie SR a Poni Byte sala eee Bee 
Bee eh deere Fe orgie oF ap Pa Be cents tees 1 SRO ety cs Ee age See a pars wierd Ree cee Cece ie oi pe he : * ae oe a 4 : | 
Bere! eee Sets ea ame eae baat iene. oe atm eet ba sks ars ae Be ec! ae ose s = 
ess ae se see pot ee - eis Be Se ee cee ek oe ee A oa cok A a ote hy anaes Aree tei) 2 es Teli ag a de et eT Sey ae eee. 
: | oo a — a hehe ee SUN eee pee a7] paresis a aie te oN eam oo | Sen pea ds: ae ee och ae te ese ie Fey oe oe Bi 

Bett oe 1S eee ce “ i Ba aie Fangs Be. Peper ho ea eas oer See ee _ ey fee “S es a Ln eee eee ae oS tie ages a = ‘ 
2 hislea gy aces yep) ee -deaeat a Cee SSS eae =. - Eel es. PU sor eames ye Saleen Tm 5 Sas eee mee eet f. ' 
Bese a cic: = ee sel ee Cone ain ges fr ee ie byes act A ee ee. - a e - 3 : 
Be ee bane or ae: - Cee ce. i apee $5 eens ae Gea NS aul Asan Gea Tee a ae oe a Geis event i, 4 i ae ae 

: : r sent ‘ * 4 aa a ee eas 3) ia ee sas Bien aa 2 peter er See en Bee a warar =. 13 aaa me rE eae Petite aed 
A A as Rae eae ss ae Pn corel ccm: 4 eta? tre ie ah AER i hale ee Pag So Ceuaet BP Nee pe oes see eee ek eae aes re a 2 ee : ie 7 
\ aon © eta eens sree rr cere eee: sees iter: Bee Ses tee Be sary Aa See Who ee se aa pee Sek ‘ Resa eee oa e al = 

Wis ne eo oe nts ne ae aa Mecies Bree ae iio i Bee es es o. 7 pn e 

pee uk 8 are Piya ee coe. eae Cte 2, 7 Reagent agi 2 ies ee. Barts = Teer Panic neu oe AY Real he NS) a sae tre Ps 4 m 
Bue 8 Pra Sat gia ) eae aS ie ogee pees my oe Laie ae ear: Je eag ks eae ears ime Bete rat 2 Be : —— a s iy , : 
peer nt AG Been a rrogatie et eee tees ieee ea oe 8 2 SP Ar BS 2 ea = ete eae mee a or vs ? r o ‘ 

* Spey seseen S eae ee ae gn SCE has Pim cee bee ae Sg ee ree eer ee haeaass pk haa poea Pas ewe ee Sata ae fe | 2 os 4 

" : Z ot 4 7 “| 3 a ee are ea Sa _ Be Sree tie Fs rene es ek og Ese . i Gime (ras eae ae 
is aes te Bae fen eee Vie eal a eee! } eee eae tog ee Paget ee = Rae: Shor Cae ane . a pe 
2k Rone Teele ee fete > ane Se = ae aeey Bas 4 ee Ro ae Be bay es hea ane ae yr ee ar =e me on bi . : - = 

et ee ra fee i a Sesto ae Ge a ae Re pears ee Pepe 3 te peer dre neta ae .° es ae 
eet es aes ear ye ae at Eee ae ee ee et Bae Bite 4 — a“ : 

a : Ce te ae ge ae: Bes ht is eee 1 scrape es be gene oe ee Se 
a: ae a = he sea es a ae | 3 Pe PEE ae ae Rice oe Zs fe ee ean. Fs a ae” Ae 
Eee Rot een... ae ae nee ae ore ee Be \ eee i - a - . * 

Bafa foes Oe a ae, eit ath Sues 5 Stee ee ae. a ae ee. ay Fea Ne a es ie bee! cabs (ia tert pis soi ai 3 ae Ee ree ee 
ie aeons Be: eae me aaa ee a ca ae sae 7 oe. ate oF Be vag ae oe a 3 
Bs Bak ee > ee ae ae stage ae eee eyes a pect bs ea se Pr 
Beha oe Oa ; ei ee a, Aa see rig ae ae Rae a eu. a . : 

Re 3 2 ee a ae See = i ae oe Cape Be ee Se a fs 

“— Z DS ees. ge omer ae aaa. 2 ed ee. Be 1p 
we ee ° 2| /. # 

fe Woe. mes ieee eeu ager, ae = ee ee sknere Gd Mies ot . 

et ee See eS eae avgeee << ci Pe ei og ign Cacia: Ba | 

Leak 7 eae Bote: so eee ee Fae” Bey ee vas pee aa “hee 
i ie. way, © ae meen er Ad eee Pie me a as 

Gages hc a eo a a pa er | eae eo ae oe lee 

Ls cone oe ee i eee fe ee ae a i 

eee ae ake et. ae Pag ee 
oF aaa 2 ae: ie tae Ciie- bea) SS eam a 
si Shey) Peart we Tea t= Behibuie: foe soe . Y = 
: Paes es at Rea et cee gate as 
Le ee ee ho aoa ee eae ss 
pa ae Rei erat chk, eens 
ce oe! Se | aa 

fe is 
Behe A) th oy 


AGRICULTURAL ENGINEERING 


Published monthly by the American Society of Agricultural Engineers 
Publication Office, Bridgman, Michigan. Editorial and Advertising Departments at 
the Headquarters of the Society, Saint Joseph, Michigan 


Subscription price to non-members of the Society, $3.00 a year. 30 cents a copy: to members of the Society, $2.00 a 
year, 20 cents a copy. Postage to countries to which second-class rates are not applicable, $1.00 additional. Entered as 
second-class matter, October 8, 1925, at the post office at Bridgman, Michigan, under the Act of August 24, 1912. Addi- 
tional! entry at St. Joseph, Michigan. Acceptance for mailing at the special rate of postage provided for in Section 
1103, Act of October 3, 1917, authorized August 11, 1921. 
U. S. Patent Office. 


oO. B. ZIMMERMAN, President 


The tithe AGRICULTURAL ENGINEERING is registered in the 


RAYMOND OLNEY, Secretary-Treasurer 


Vol. 9 MARCH, 1928 | 


No. 3 


CONTENTS 


THE STATUS OF FARM EQUIPMENT RESEARCH 
By H. B. Walker 


THE HARVESTING OF RICE WITH COMBINES .................cccccccecceecececececeees 73 
By W. D. Smith 


pe GES PR Fe 0 gl) 0 Ga i ee 75 
By E. E. Alderman 


TAU Wy I TO Ae iain ana ios ois vena ds bois w nin esere ebie Sow WSs ad e'ecie eres cf 
By Q. C. Ayres 


TWELVE STEPS IN USING A COMMUNITY SEPTIC TANK FORM ....................200- 78 
a aN ate SN RTE 292 15s a nS iw ta as '5 yes lan a se ie sree sob ease us wie vole GvOA aS SOULS le wieig es wiles 79 


COMBINING UTILITY AND BEAUTY IN FARM HOMES 
By W. A. Foster 


POULTRY HOWSD VENTIATION TN WASEENGTON iio oioieikcisewsinie.sieys oes 4000 6dieesie ed ou.eceeie 83 
By L. J. Smith 
DT TY PETS Taina a.ig 5a ssin oie bag 6c 5:8 sisi aniwlc wikis slelee 60% 0 Kis. buia aiaiccielnwee 84 


By Harry L. Garver 


Ej RECENT CHANGES IN TRACTORS AS NOTED FROM THE NEBRASKA TRACTOR TESTS 85 
Ri By H. L. Wallace 
> 
: Be We I ge Pe | a a ee 91 
D> 
: AN ENLARGED AGRICULTURAL ENGINEERING PROGRAM FOR THE SOUTH ........... 92 
5 By D. S. Weaver 
5 
2) 
5 Pa aa, TNR TONG oo is 50.5. 5.010 50 5ini6 sic 60/814 50 46.0100 w 0 015 bis Wale orccelw's b:a0i wie wr 94 
Ky ' 
5 Lika nen nga aaa MnsissbAK es Whe eA ninne Sdn bain Wasdbedesewacas sedan des 96 
By —Unofficial Publicity 
5 —In the Limelight 
| —A Large Field 
A.S.A.E. AND RELATED ACTIVITIES ............... Meters Waa eu mine EER SS Link iu eeaios 97 


IAT ATI At 


Le 


a f 


ga: ee re : oe) a As is ; p ; 2 : a 9 
a a SE CM me eeeme ope guerre a ‘ ; : E # 
——— a SBereeee as : . 
; ae 
4. a Me 
| oie 
ka ae rege 
Beret «tye 
eee vine 
oe ey 
ae us eS 
a ‘ «BAS 
is - 
eee th 
cS Bias 
bees 2 ee ee, OO 
a ot PY GVOVOVOULOPGLOYOGPOpOpOVGpOGyOGpOY\ QP ypGpOGpOGpPOGVYGYGYGYOGYGYOPVGpoyse UTUTOTU ROTO ROTWO TOTO OTTO OO tr 
ee ARIAS AIBA AEA EAE EAEEEEAEEEABIEIEAIEAB EAB IEEE IBIAS III LR DA pp Cay 
cues e| eer 
Pia 5 \ 
pS ee 2 | 
a ale a >) { 
ie ena D | a , 
Be a : 
=e | ; 
ae { 
pe 
Sie foe >| ie us 
= eae P x 
“ie oe By KK “ee 
a Rise S| 
ted . 
‘ ca DY ; 
. ela | a 
poate: 
a > By naa, 
eet s wie. S 
tape 2 ne 
eee ss p,* 
ee ER 2 
_— et 
oe { 
on e. 
Be >| ) 
Se 
oe oh eae | 
Mfr te. ‘ 
ea aaa bs -s' 5 
pups < “ | 
e afaik 
Ae D 
ahs y a ae - _ —<—_m s 
Head ie | etd oat 
a Mees. Sy i fa 
Nic ee actee >| ; 
enor tora tty 
es Dy IK 
"eae r 
gee Sy 
2 aa pI 
ante 
Oh I aeer 
Re ai Dy : 
aan a : 
a E EE Pe eee ” i 
Ee ae 2g 
- 
. ee | 
e Dy) : is 
ee en 
oa ®| 
ae 
a e | 
i. 
oO: aa 5 
es Sins 
ae =? f , 
wane 
Pee ; 
ee ae f- 
a ea , 
Sete oh ¢ i. 
iin ip Wd ‘ 
% see o ee re ‘ . 
eee. " 
se , 
.. \ y 
dis rae a 
et ee, 
Ni i ee 
2: ae 
Bis ra | 
hae 
a S| 
as Ses : ‘ 
a ee as! " 
Etna are F 
Along Bipete ; 
hh eS ee 
“eh one ' " 
eo 
ie 
eee ° 
aes | ie 
S cteel amma f ~ 
oe SaaS 
PS! Bays ’ 
- ee Dp 
hl “oS 
ao. SC i 
ee ! 
is ae a ae 
2: ey ‘ a 
ee 7 * 
ees ; 
eae ve + - \a 
Rete | } 
eo : 
> 
RES Es: 
Ai tee 
ele Sia ‘ . 
, oe | ee 
~ mae Bi = 6. 
Pm i 
Bet a irae 
ee een 
BS gear | ; 
ee ee Ny A 
eee 
sient Gexeiamias | 
Br pnleees Shc 
ee MS 
- ig 
A BR.) 28 < . 
: eet ai 
“re 
, ae ye 
ae - 
b 
S S 
eee rf 
if ay 
Bares a S 
Bh. tate yi 
yer oe ° S 
ae ee bea - irs 
ere 5 ig see 
Teas mates ne 
SAP, cee: Dy Ve RO wi 
ae KK ) yas 
wR TRA ne ae at 
Paped x R ise 
Pree: EX Ss 
haere eee — ee eee —E — 
a VAN ON IONE TANE ONEONTA ANTON ANTON AOA NOTATION TOTO AT OAT AN ATOLATOTOTOTOOTONONONONONOIONOONOOt  _ 
SCA ral _ — _ — 
Fe ee ee, + 
te din 
ve 540 5 
San a , 
Aa) = hi epee 
ae oN i 
oe oad 5 
oa 
See a aa 
ea : 
a i i . a zs i i ag i i " ou . ; 4 9 ’ 
i A RS a ey pe Oe een Cl WEIS isa... mye ; } eas ; : ae 
, See Ce ee ee Be em eee PA oe es Sc Me ste me ; ee uid 
i, Se ee 5 Pao eee WEG ces? oe eee ee = - 4: = ee i SaaS Sey BD Son z Jeu ee E 3 Si #2 
eer i = ee ae ea <3 as mes 'P tes Boa ae Bes a pie 58 ees al 1 NR 2 aes “5-5 ee Fhe 2 Ns 
Eee se MN ame) Re Fis eae TG Re te ad ane eae gar Eanes ae ek Tae mea : s ; 
MS Write cs a eee og he ey ris ong Tite Sia) Vimeeeseee| 2 hee ere «gi Re BaP : a4 ee a see, : ° : 
Bee Cesena. yar te tere 8 eae “Di ties Der i ea aay Soe : et ts ear tgh ee | Dare ale 
Tau ake e nce 2 aioe ee ea Rae ates gostei. ean + A a Be Siac i ee Po Lea a E hte re Aan at : ‘ “ 
Re iets ae Basie cna Spee ty See yee ‘eae Se ae i, ae Sea eae aes | ; Bee oy : Pag re ee 
2 AES Oi by PM Oe A I Grae hs Medias ea eee ae eet es. | i ee RS” ye eRe tin CM ig Oe a en oe & a eee | eters Pig “ S ; 5. digtcies Loe 


68 


AGRICULTURAL ENGINEERING 


ROTE 'CTING 
Rr ape 


Siete # ak. eh Ba ~? 


a} | 
; 


ANUFACTURERS whose essential in- 

terest is in upholding the time-honored 
quality of their products are using Hyatt Roller 
Bearings. 

Built with faithfulness and precision, Hyatts 
guarantee those qualities which manufacturers 
look for in their bearings. 

Rugged strength, long life, smooth operation, 
capacity to withstand punishment and unusual 
strains, freedom from constant oiling and adjust- 
ment--these are characteristics inherently Hyatt. 

Since the advent of modern power farming 
machinery Hyatt has contributed its full share 
toward the building of better farming equipment. 
And today Hyatt Roller Bearings enjoy a more 
widespread representation than ever before. 

Mature engineering counsel is at your call. 


HYATT ROLLER BEARING COMPANY 
Newark Detroit Chicago Pittsburgh Oakland 
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HAT would you do if you were given $100,000 per an- 
num and told to solve the equipment problems of an 
industry utilizing 3% billions? of dollars of machinery 
on approximately 6% millions of operating units scattered 
over 48 states of this country. I imagine you would want 
to analyze the situation pretty carefully before giving a 
definite answer. Yet that is about the situation we find 
ourselves in today when we attempt to put into effect a 
national correlated program of research in mechanical farm 
equipment. Really, our problem is even more complicated 
than that, since the available funds for the most part are 
represented largely by the salaries of personnel scattered 
among a fairly large number of state experiment stations. 
Evidently it is not a simple task and we can hardly expect 
to put even a limited program on a smooth operating basis 
without several years of preliminary organization work. 

The most important development in research in mechani- 
cal farm equipment within the past two years has been our 
recognition of the need of such investigations. Not many 
years ago we were uncertain as to just what should be in- 
cluded in equipment research and few of us fully compre- 
hended its significance, but I feel safe in saying that the 
survey work of the past one and one-half years has been 
the means of establishing farm equipment research on a 
basis comparable to other lines of agricultural investigations 
in a large number of our experiment stations. It is true 
the extent of these studies is yet relatively small and will 


*Paper presented at a meeting of the Power and Machinery 
Division of the American Society of Agricultural Engineers, at 
Chicago, November, 1927. 


1Senior agricultural engineer, division of agricultural engineer- 
ing, U. S. Department of Agriculture. Also director of the U.S.D.A. 
survey of research in mechanical equipment. Mem. A.S.A.E. 


2Value of implements and machinery in 1920 was $3,594,772,928. 
(14th Census, U.S. 1920). 
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remain so for some time to come because of force of circum- 
stances, but we have completed the preliminary work of 
establishment, and now we must look forward to a definite 
procedure which will insure a maximum of results with the 
limited resources available. 

J. B. Davidson, as director of the survey of research in 
mechanical farm equipment for the U.S.D.A. Division of Agri- 
cultural Engineering, working in cooperation with the advisory 
council to this survey, assembled a list of over 400 problems 
relating to farm machines. These covered a wide range of 
equipment as well as many general problems of basic and 
economic importance. R. W. Trullinger, of the U.S.D.A. 
Office of Experiment Stations, reported at the same time on 
143 research projects under way in the various experimental 
stations of this country. The report of Prof. Davidson sub- 
mitted in December 1926, outlined in a comprehensive man- 
ner the status of the work up to that time. Much of his 
work was necessarily of a pioneering nature, but his efforts 
were effective in opening up the way for a more intensive 
program this year. 

It is self-evident that it would be impossible to inaugurate 
a research program at the outset which would develop 
answers to all of the 400 problems contained in the Davidson 
report. In fact, the solution of many of the problems sub- 
mitted are dependent upon the solution of certain basic prob- 
lems before these can be intelligently attacked, while others 
are of such a nature that they can be most effectively handled 
in industrial laboratories. 

The advisory council, after a careful consideration of the 
Davidson report, decided to place special emphasis on a few 
of the more important equipment problems for 1927. The 
program which was adopted in March 1927 includes two gen- 
eral classes of problems—basic studies and application and 
economic studies. Under the former it was decided to center 
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““We have passed the promotional stages of the 
development of farm equipment research. Our 
opportunities are before us in such volume as to 
tax the entire resources of the agricultural engi- 
neering profession. We have solicited this respon- 


- sibility and it is now our duty to ‘carry on’ with 


the greatest industry. In doing this, we will not 
only broaden our professional activities, but we 
will be rendering a great service to agriculture. 
We must lend our efforts to promoting technical 
progress which is so essential to the welfare of the 
agricultural industry. In doing this, we may be 
making even greater contributions, for Glen 
Frank, president of the University of Wisconsin, 
says: “The greatest social progress of the next 


fifty years is likely to come as a by-product of 
technical progress.’ ” 
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efforts about the work in soil dynamics and tillage, and 
if possible to do some work along the line of weed control. 
The application studies involving both existing and new ma- 
chines for crop production and processing must necessarily 
include certain economic phases as well as engineering in- 
vestigations. In addition to crop production and processing 
equipment, pest control machinery, fertilizer equipment, and 
dairy and household equipment were included. 

It is an inherent trait of the engineer to want to know 
the why of things. In any endeavor to apply our technical 
knowledge to agricultural methods or processes we immedi- 
ately find ourselves inquiring about the why of the thing 
to be done, or the fundamental relationships. existing be- 
tween the materials handled or processed, and the various 
elements composing the machines utilized in accomplishing 
the operation. In our endeavor to apply engineering meth- 
ods to agriculture we encounter a tremendous lack of basic 
data to explain why certain processes or practices are car- 
ried out. Much of our work now depends upon empirical 
methods, many of which are undoubtedly sound in principle 
but which cannot be definitely supported by factual material 
upon which technical analyses are made. For example, much 
of the labor and expense in producing a crop is included in 
tillage processes. Approximately 150 millions of dollars have 
been spent by American farmers during the months of July, 
August and September of this year in preparing the soil for 
the winter wheat crop, yet it is difficult to tell just what consti- 
tutes the proper field operations to produce the optimum 
seedbed preparation with the lowest cost. If the farm opera- 
tors were questioned, they would state they plowed or culti- 
vated their fields to get the proper tilth. Undoubtedly tillage 
methods are employed to improve soil tilth, but to tell how 
to secure proper tilth is a difficult matter. So far no definite 
measure can be applied to the soil which will give a tilth 
value. ; 

This problem of tilth is of tremendous importance to agri- 
cultural engineers, for out of fourteen suggested problems 
in soil dynamics submitted in the Davidson report, eleven 
depend upon tilth values; eight of the twenty-six suggested 
problems in plows are dependent upon tilth, and forty-four 
of the ninety-six suggested problems relating to tillage ma- 
chinery involve a better understanding of the basic principles 
of soil tilth. Engineers are probably more directly concerned 
with this term than the agronomists, since soil manipulation 
by machine methods is, among other things, apparently for 
the purpose of promoting tilth. Since such operations involve 
energy input, the engineer is interested in finding a measure 
of the thing he wishes to accomplish; otherwise it is difficult 
to attain the objective in the operation, or measure the effi- 
ciency of accomplishment. Perhaps investigations relating 
to tilth measurement do not fall directly within the scope 
of agricultural engineering research, but it must be admitted 
we are concerned with these problems and should offer our 
assistance in working out solutions. The experiment stations 
at Nebraska, Alabama, and North Dakota are interested in 
this general problem. 


In addition to a more thorough knowledge of soil tilth, 
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One of the primary functions of tillage 


machines is to improve soil tilth 


the engineer is concerned with the properties of soils as 
they affect the operation of equipment such as tillage ma- 
chines. The properties of most interest to the engineer in- 
clude cohesion, adhesion, friction, compaction, shear, soil 
liquids, etc. The relation of these factors to one another 
within the soil itself, as well as to the parts of the imple- 
ments coming in contact with the soil, have a very definite 
bearing upon the design and operation of farm machines. 
In these matters the engineer is better qualified by direct 
training to conduct research than in problems involving tilth. 
Already a number of noteworthy projects are under way. . The 
work of Nichols of Alabama is outstanding as a contribution 
in the field of soil dynamics. The state agricultural experi- 
ment stations in California, Nebraska, and Iowa are conduct- 
ing studies closely related to this field but more in the direct 
line of machine applications, such as the efficiency of different 
types of tractor lugs under varying conditions of soil. 

Every member of our Society has a direct responsibility in 
encouraging such basic studies. It is true that a relatively 
small number of agricultural engineers are fitted by training 
or temperament to go very far into such abstract investi- 
gations, but, after all, it is the solution of such problems 
which in the end contribute most to our progress. 

Dean L. E. Call, of the Kansas Agricultural Experiment 
Station, in a paper presented several years ago at Ohio State 
University, entitled “Why Do We Plow?” gave, among others, 
the following conclusions on plowing: 

“Plowing and other methods of cultivation are bene- 
ficial chiefly because they are our most effective methods 
of killing weeds. 

“If weeds are killed, moisture will be conserved and 
plant food in available form will accumulate in the soil. 

“Since shallow plowing is usually as effective in killing 
weeds as deep plowing and much cheaper, it is doubtful 
if frequent deep plowing is justified. 

“Cultivate corn to kill weeds and for no other purpose. 

“A good rotation of crops controls weeds and thereby 
reduces the cost of plowing.” 

These quotations are not presented as Dean Call’s’ com- 
plete analysis on why we plow, but are given to impress 
agricultural engineers with the importance of weed control 
in farming operations. Farm tillage machines must be effec- 
tive in controlling weeds if they function properly. If weeds 
do grow in crops, our harvesting equipment must be designed 
to avoid spread of the seed, if not the collection and separa- 
tion of such seed from the harvested crop. Weeds are a 
menace to the efficient application of harvesting machinery 
for all farm crops, so it should be the objective of agricul- 
tural engineers to keep in mind that one of the primary func- 
tions of tillage machines is to control weeds. In the solu- 
tion of these problems the engineer must work in coopera- 
tion with the botanist and agronomist. In all of our farm 
machinery investigations it would be well to devote more 
thought on how to control weeds. Most of the states could 
place more emphasis on this problem with profit. 

The application and economic studies as approved by the 
advisory council are centered about the production problems 
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of two of our principal crops, corn and cotton. The greatest 
economic distress in agriculture following the war has been 
in the corn and cotton areas. It has been a case of abun- 
dant production in which the buyers fix the market price and 
the producers compete for the markets. Naturally such a con- 
dition creates competition, and those who through efficient 
methods produce crops at low cost are the first to enjoy 
profits. This situation has stimulated unprecedented interest 
in all types of farm machines which give promise of saving 
labor. At the same time it has created a critical buyer. The 
farm producer of today is in no frame of mind to take 
chances. He cannot afford to do it. Accordingly he is asking 
more questions about the management, operation, duty, and 
use of his farm machinery than ever before. He is looking 
to the state agricultural experiment stations for data to guide 
him in his production problems. 

In the corn belt, generally, there is need of more data 
on the use of mechanical equipment in production. Consider- 
able interest is evidenced in multiple-row planters and culti- 
vators operated by mechanical power. Also, since the chief 
purpose of corn cultivation is to kill weeds, more experimental 
work is needed to determine if corn can be successfully grown 
without row cultivation. If this could be accomplished, special 
cultivating equipment could be eliminated, the rate of work 
increased, and possibly the equipment investment per acre 
decreased. These methods are worthy of careful study. 

Progress in harvesting corn by mechanical methods is 
not keeping pace with other developments in corn production. 
Part of this has been due to the apparent effort of manu- 
facturers to try to simulate hand labor in harvesting. In this 
effort the manufacturer has attained remarkable success, but 
the machine is too cumbersome, heavy, and slow in operation 
to meet with universal approval. The requirements of agri- 
culture may be better met in a machine of less dead weight 
and lighter draft, and capable of more rapid harvesting. 
Instead of the present singlerow picker, more attention 
might be centered on two-row snappers with stationary husk- 
ing equipment located at the cribs. These comments are 
not intended as a criticism of the implement industry, but 
rather it indicates the necessity of studies conducted co- 
operatively between industry and our colleges. It takes time 
and much capital to develop such machines, and once devel- 
oped it requires still more time to create interest among 
farmers. If developed cooperatively and with data available 
on actual performance, these difficulties are more quickly 
overcome, . 

Additional interest in methods of corn production has 


Since shallow plowing is usually as effective in killing weeds as 
deep plowing and much cheaper, it is doubtful if frequent deep 
plowing is justified 
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developed from the invasion of the corn borer. This pest, 
which now threatens to infest the entire corn belt, is placing 
new and more stringent requirements in methods of tillage, 
harvesting and crop utilization. So far mechanical methods 
stand first as an effective means of corn borer control. Ma- 
chines in themselves, however, are of little value in combat- 
ting this pest unless intelligently handled. While we know 
more regarding the control of the corn borer by machinery 
than ever before, we are constantly accumulating new prob- 
lems. C. O. Reed and his associates in the engineering divi- 
sion of the government control forces at Toledo, after the 
first season of experience in regulatory work, have preparec 
a statement listing over 125 problems which need study anc 
investigation. In this connection I should like to quote a 
portion of the report of the joint committee on the European 
corn borer, appointed by the American Association of Econ- 
omic Entomologists, the American Society of Agronomists, 
and the American Society of Agricultural Engineers: 


“That since the problem of successfully combatting the 
corn borer by mechanical processes depends upon a clear 
understanding and knowledge of the habits, life history 
and environmental influences affecting its spread into new 
territory, as well as upon the limitations of corn as to 
seasonal, varietal and cultural practices, more extensive 
studies of these factors should be made, particularly those 
which will assist the engineer in making specifications 
for improvements on present machines, as well as in the 
design of new and special machines for changing condi- 
tions. 


“That in view of the interdependence of machinery re- 
quirements and design, research work should be under- 
taken cooperatively, and experimental and research pro- 
grams should be correlated with federal control methods 
and large scale field procedure. 

“The control of the corn borer by mechanical processes 
is of demonstrated importance and will undoubtedly con- 
tinue to be so as long as the pest remains a menace to the 
corn crop of the country. Inasmuch as this method of con- 
trol must continue until better methods can be found, we 
recommend that a comprehensive and vigorous research 
program relating to mechanical methods of crop production 
and commercial utilization be initiated by state and federal 
agencies. : 


“We recommend particularly investigations with machin- 
ery in corn borer control along cultural, harvesting and 
crop utilization lines. The use of rakes, burners and other 
stalk and remnant disposal machinery and devices to sup- 
plant hand labor, should receive more attention. 

“That the experiments to determine the value of plow- 
ing under corn debris as a means of destroying the corn 
borer larvae should be extended. Such studies should in- 
clude a determination of the comparative value of fall and 
spring plowing on different types of soil, of different dates 
and at different depths.” 

These recommendations which have considerable weight 
with state and federal authorities, afford all of the institu- 
tions in the corn belt an opportunity to carry on some phase 
of research in corn production including the utilization of 
feeds and by-products. Considerable work is already under 
way in Iowa, Wisconsin, Illinois, Indiana, Michigan and Ohio, 
and it is expected these states and others will correlate 
their efforts with the work of the federal government in 
working out the various problems of corn production under 
varying conditions. Our opportunities for such work are 
the best in the history of our Society. 


The work in cotton production is equally important. The 
competition in cotton production, occasioned by the devel- 
opment of the Great Plains cotton areas through large-scale 
production, has created intense interest in all forms of machin- 
ery offering promise in decreasing cost of production. The 
Great Plains area is almost ideal for large-scale methods. The 
fields are large and fairly level, the soil is fertile, and the 
fall season is favorable for harvesting a good grade of cot- 
ton. The work on large-scale production conducted coopera- 
tively by the Texas station and the U.S.D.A. is of particular 
interest in pointing out the possibilities of efficient mechanical 
equipment up to the time of harvest. 
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Combine investigations which were carried out on a _ comparatively 
: Fourteen states, a majority of which are in the 


The progress made in ginning methods has been outstand- 
ing and this has brought new interest in mechanical methods 
of harvesting. The use of the cotton sled in West Texas 
in 1926 attracted nationwide attention. This year many 
different types of strippers, snappers, and pickers are being 
tried out with encouraging results. Throughout the cotton 
area harvesting has always been considered the control 
in production. Vast sums of money have been spent in 
developing machines and this year a few machines are in the 
field which are actually picking cotton. It looks now like 
mechanical cotton pickers are assured. It may take several 
years to develop these into perfect field machines, but un- 
doubtedly the time is near at hand when the drudgery of 
hand picking will be eliminated. 

The development of cotton strippers and snappers is en- 
couraging. These machines will undoubtedly come into favor 
for cotton harvesting following frost periods. Their success 
is closely related to ginning processes and the spinning qual- 
ity of the product. Here is a tremendous field for agricultural 
engineering development and it is gratifying to observe the 
keen interest exhibited, particularly in the southwestern states. 
The Texas station, cooperating with the U.S.D.A. Division 
of Agricultural Engineering, is now making special investi- 
gations of harvesting methods. Oklahoma is interested; 
Arkansas has a tentative project; Alabama, Mississippi, and 
South Carolina are working on special phases of production. 
In this field as well as in corn production, we have unpre- 
cedented opportunities to make worth-while contributions to 
agricultural progress, and the correlation of this work will 
insure earlier results. 

Combine investigations which were carried out on a com- 
paratively large scale last year, have been even more wide- 
spread in 1927. Fourteen states, a majority of which are in 
the humid areas, have conducted field investigations this 
year. These include New York, Pennsylvania, Virginia, Ohio, 
Indiana, Michigan, Illinois, Wisconsin, Minnesota, Iowa, North 
Dakota, South Dakota, Montana, and Idaho. When one con- 
siders that studies were made in Texas, Oklahoma, Kansas, 
Nebraska, and Wyoming last year, it would seem that this 
project is being well handled. A lot of the work now consists 
of adaptation studies of the use of the combine in areas 
and for crops for which it was not originally designed. The 
storage of grain, the utilization and disposition of straw and 
the adaptation of the machine for grain sorghum, sweet clover, 
flax, soybeans and other crops are all studies which come as 
by-products of the introduction of the combine in the winter 
wheat belt. Undoubtedly some of these studies will continue 
for several years. A close correlation of results is desirable. 

Closely allied to the combine studies has been the work 
in grain and forage drying. Seven states, New York, Penn- 
sylvania, Virginia, Nlinois, Wisconsin, North Dakota, Kansas, 
and the U.S.D.A. Division of Agricultural Engineering are 
working on grain drying. Some valuable information is being 
uncovered, but there are yet much fundamental data to be 
developed. So far investigators seem to be agreed that arti- 
ficial heat is essential to reduce the moisture content, but 
the best method and rate of reduction are still unknown. The 
recirculating method of passing heated air through the grain 
is gaining some preference. 
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large scale last year, have been even more widespread in 1927. 
humid areas, have conducted field investigations 


Four states, Texas, Louisiana, Illinois, and Indiana are 
experimenting with forage driers. Oil-burning furnaces are 
being used to produce the heat. There is a widespread inter- 
est in hay drying, particularly in the South and east of the 
Mississippi River. So far the methods now employed have 
not passed the experimental stage. 

Nineteen states are conducting studies relating to grain 
and forage grinding. Interest in this work has been due to 
the extensive investigations conducted with electricity in 
agriculture. For the most part, the studies have centered 
about power requirements and the possibilities of small grind- 
ers with automatic features. Much progress has resulted 
from these studies, particularly in the design and application 
of small hammer type mills to farm work. Through the co- 
operation of the various state workers, standards have been 
set up to measure fineness of grinding, moisture content, etc., 
so that mass data on these extensive investigations can be 
assembled. Progress in forage-grinding studies is still un- 
satisfactory, and it is doubtful if much can be expected 
until comprehensive feeding studies have been carried out to 
determine definitely the relative value of feeds prepared by 
different processing methods. 

Studies with dairy and household equipment have been 
conducted in nineteen states. These studies have all been 
conducted in connection with C.R.E.A. work. Power and 
energy studies have predominated, although some splendid 
studies have been made of sterilizers, refrigerators, milking 
machines, and water systems. Development work with milk 
coolers has produced valuable results. In general, enough 
mass data have been assembled so that specific projects of a 
more technical nature can be conducted in laboratories under 
better controlled conditions. Some of the western and south- 
ern states are conducting studies with irrigation pumps. 

The work with fertilizer equipment has been very limited. 
This problem will become more important each year in every 
section of the country. It is now generally recognized that 
the proper placing of the fertilizer has a lot to do with its 
efficiency in production. California and the U.S.D.A. have 
projects under way. More states should be interested. 

Probably our next most important study of general interest 
is hay harvesting. Although hay is an important crop in 
practically every state, very little thought has been given to 
the analysis of hay production, particularly harvesting. This 
is a problem requiring studies as widespread as the combine. 
No organized work is now under way except artificial drying. 
This is an interesting field for development. 

We have passed the promotional stages of development 
of farm equipment research. Our opportunities are before 
us in such volume as to tax the entire resources of our pro- 
fession. We have solicited this responsibility and it is now 
our duty to “carry on” with the greatest industry. In doing 
this, we will not only broaden our professional activities, but 
we will be rendering a great service to agriculture. We must 
lend our efforts to promoting technical progress which is so 
necessary for the welfare of the agricultural industry. In 
doing this, we may be making even greater contributions, for 
Glen Frank, president of the University of Wisconsin, says: 
“The greatest social progress of the next fifty years is likely 
to come as a by-product of technical progress.” 
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The Harvesting of Rice With Combines 


By W. D. Smith’ 


it with binders, allowing it to cure in shocks for ten days 

or two weeks, and then threshing it, there is a liklihood 
of the grade and quality being materially lowered during the 
period between cutting and threshing, because of inclement 
weather. Rains frequently occur during the time rice is in 
the shock. If wet weather prevails for a long time or if 
threshing is done too soon after the rains stop, the threshed 
rice has a high moisture content and is often damaged. A 
large part of the expense of producing a crop of rice is the 
cost of harvesting under the present method. 

On October 18 and 19, 1927, some rice was cut with com- 
bines near Lake Charles, La., to demonstrate that the com- 
bines can be used in rice fields. Two combines made by 
two well-known manufacturers were used. 

This demonstration showed that combines can be used 
in rice fields under ordinary conditions for at no time was 
any great difficulty experienced in the operation of the ma- 
chines during this demonstration. There were some bad 
spots in the field but by the proper manipulation of the trac- 
tors the operators were able to pull the combines through. 


Definite and permanent conclusions cannot safely be drawn 
from one demonstration but the matter is so important to 
rice growers that it seems well to take stock of the tentative 
conclusions indicated by this test realizing fully that further 
tests may serve to modify some of these conclusions. 

For the purpose of this demonstration a field of rice of 
forty acres was divided into two twenty-acre tracts. One 
tract was cut with the combines and the other tract was 


We rice is harvested in the usual manner by cutting 


TABLE I. Cost of Harvesting Twenty Acres of Rice with Binder 
Tractor and binder, 1% days 


40 gal. gawoline at 24 COMts. «occ cccsiccccccccccccscccesccee ce $ 5.60 
ee Ss ee ere eee ee ee -70 
Tractor operator, 1% days at $2.50 per day............ eer 3.75 
Binder operator, 1% days at $2.00 per day..............000eee 3.00 
Four shockers, 1%, days at $2.00 per day..............+-+- --. 12.00 
NT oe | ee ee ere ee 10.50 
Potal cast of Cutting GNA SHOCKING. 2 oo .o..cccis cccsscccwsscccioes $ 35.55 
Threshing 221 sacks at 40 cents..... PS Kwrah si GRSNES DaGRaee ates 88.40 

i. eee $123.95 


Yield: 221 sacks, or 44365 Ib. (273.8 bbl.) 


TABLE II. Cost of Harvesting Twenty Acres of Rice with Combine 


Combine and tractor, 1% days 
60 gal. gasoline at 14 cents.......... Se ee ee $ 8.40 
1% gal. cylinder oil at 70 cents... ae 


Pig apd Vackia cones aia 1.05 
Tractor operator, 1 man, 1% days at $2.50 per day 3.75 
Combine operator, 1 man, 1% days at $2.50 per day 3.75 
Combine helpers, 3 men, 134 days at $2.00 per day... 9.00 
Team and wagon picking up sacked rice, 1% days............. 8.00 

: | er $33.95, 


Yield: 272 sacks, or 55275 Ib. 


1In charge of rice investigations, Bureau of Agricultural Eco- 
nomics, U. S. Department of Agriculture. 
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cut and harvested in the usual way. A study of the cost 
of harvesting by the two methods (insofar as it has been 
possible to ascertain costs), of the yields per acre, of the 
milling yields, and of the net return per acre has been made. 

In Table I the cost of harvesting these twenty acres of rice 
with binders is shown, and in Table II is shown the cost 
of harvesting these twenty acres of rice with combines. It 
will be noted that in this case there is a large difference in 
cost in favor of the combines. 


The moisture content of combine-cut rice is naturally 
high. In Table III it is shown that the average moisture 
content of the combine-cut rice was 19.2 per cent. The 
tract cut by the combines was opened up with a binder, and 
in dumping the bundles from the binder the operator allowed 
some of them to drop into a ditch which had water in it. 
These bundles were later threshed with one of the combines 
and this rice had a moisture content of 21.3 per cent. Inas- 
much as this rice was put with the combine-cut rice the 
average moisture content of all rice from the twenty-acre 
tract cut with the combines was 19.4 per cent. 

The weather during the period that the binder-cut rice 
was in the shock was ideal for the curing of rice and when 


this rice was threshed it was found to contain 12.6 per cent 
moisture. 


At the time the rice was cut with the combines it was 
planned to transport the sacked rice to a mill in Lake Charles 
and dry it in a commercial drier and to mill it immediately. 
It was also planned to mill the binder-cut rice in this same 
mill as soon as it was threshed. In this way it was thought 


that results would be obtained which could be compared to 
advantage. 


TABLE III. Moisture Content of Combine-Cut Rice and of 
Binder-Cut Rice 
October 18, 1927—Sample taken on combine, 3:00 p.m. 19.0 per 
—Sample taken on combine, 5:30 p.m. 18.6 per 
October 19, 1927—Sample taken on combine, 10:00 a.m. 
—Sample taken on combine, 2:00 p.m. 18.9 per cent 
—Sample taken on combine, 3:30 p.m. 19.0 per cent 
—Sample taken on combine, 5:30 p.m. 19.1 per cent 
—Sample taken on combine, 6:00 p.m. 18.8 per cent 
Average moisture content of combine-cut rice 19.2 per cent 
October 19, 1927-—Sample taken of  binder-cut rice 
threshed with combine 21.3 per cent 
Average Moisture content of all rice......... 19.4 per cent 
November 23, 1927—Moisture content after drying of 
64 bags of combine-cut rice 13.5 per cent 
November 23, 1827—Moisture content after drying of 
133 bags of combine-cut rice 13.8 per cent 
November 29, 1927—Moisture content after drying of 
75 bags of combine-cut rice 13.4 per cent 
Average moisture content of all combine-cut 
rice after drying 13.6 per cent 
Average moisture content of binder-cut rice 12.6 per cent 


cent 
cent 


20.9 per cent, 
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Two views of a “combine” outfit in operation in a Louisiana rice field during the season of 1927 
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It was unfortunate that a series of unavoidable delays 
occurred which prevented the drying and milling of the rice 
until November 23. On that date it was found that the 
combine-cut rice, because of its high moisture content, was 
out of condition and in order that better results might be 
obtained the rice was graded into three lots, one of 64 bags, 
one of 133 bags, and one of 75 bags. Each of these lots was 
dried and milled alone. It will be noted in Table III that 
the combine-cut rice showed an average moisture content of 
13.6 per cent after drying. 


The combine-cut rice was weighed on the day it was re- 
ceived at the mill and its weight was 55,275 lb. There was 
no way of weighing the rice between drying and milling but 
by using the figures showing percentage of moisture before 
drying, weight before drying, and percentage of moisture after 
drying, with a special formula for the purpose, the computed 
weight of the combine-cut rice after drying was found to be 
51,564.4 lb. This is shown in Table IV. Reducing 51,564.4 
lb. to barrels it will be noted that 318.3 bbl. of rice were ob- 
tained from the twenty acres by the use of the combines. 
This is an average of 15.91 bbl. per acre. 


TABLE IV. Weight of Combine-Cut Rice Before and After 


Drying and of Binder-Cut Rice 
Weight of combine-cut rice on day of cutting 55,275. " 
Computed weight of combine-cut rice «after drying 51,564.40 Ib. 
Number of barrels of combine-cut rice from 20 acres 


after drying 318.30 bbl. 
Yield per acre of combine-cut rice (after drying) 15.91 bbl. 
Number of barrels of binder-cut rice from 20 acres 273.80 bbl. 
Yield per acre of binder-cut rice 13.69 bbl. 
Difference in yield per acre in favor of combine-cut rice 2.22 bbl. 


The rice harvested and threshed in the usual manner was 
weighed on the day it was received at the mill and the weight 
was found to be 44,365 lb. This amounts to 273.8 bbl. for 
twenty acres or an average yield of 13.69 bbl. per acre. There 
is a difference in yield per acre of 2.22 bbl. in favor of the 
combine-cut rice. No doubt a part of this difference in yield 
per acre is due to the loss by shattering which occurs with 
rice cut with binders and shocked. The rice does not shatter 


greatly when cut with a binder but in the handling thereafter 
some loss is certain to occur. 


In Table V the milling yields for the combine-cut rice are 
shown. - As the artificial drying of the rice and the milling 
of the rice are regarded as separate operations the yield 
per barrel of the combine-cut rice is based on the weight 
of the rice after drying. In Table VI the milling yield for 
the binder-cut rice is shown. By comparing the figures in 
the two tables it will be noted that almost as good a yield 
per barrel was obtained for the combine-cut rice as for the 
binder-cut rice, notwithstanding the fact that the combine- 
cut rice had spoiled and was not in good condition at the 
time of drying and milling. 


In Table VII a comparison is made of the value of the 
combine-cut rice and the value of the binder-cut rice. In 
order to arrive at comparative figures it has had to be as- 
sumed that the drying was done shortly after cutting the 
rice with the combines and that no spoilage occurred, as 
would probably be the case under ordinary circumstances. 
A deviation from actual facts has also been made in charg- 
ing freight against the combine-cut rice as this rice was 
delivered to the mill with trucks belonging to the owners 
of the rice. The values per pound for the milled rice do 


TABLE V. Milling Yields for Combine-Cut Rice 
Lot of 64 bags 
DO. hone eeecaavacannta 6900 Ib. Screenings 


Cosedocceseoee 1000 1b 

Second head .........+4. ME — OO ino oes oenciicascis 340 Ib 
Lot of 75 bags on 

CO RRA ee errr et 7800 Ib. ScreeningS .......eseeeee 2 " 

Second ere 1000 1b Brewers ..cccccccccs once GEO 1D, 
Lot of 133 bags 

TRORE oc caccincsccvecnesss 13600 Ib. Screenings 

Second head .........0. 1300 Ib. BOWETE oc ccncccccscces 


Total yield of head rice for combine-cut rice............++++ 
Total yield of second head for combine-cut_ rice 
Total yield of screenings for combine-cut rice 


Total yield of brewers for combine-cut rice 
Yield per barrel of combine-cut rice: 


eee eee 


NS ILS FOOT TPT COTTE 88.90 Ib. 
BOSOM NEA c.c.ciec cs ccccveces'e 8.48 Ib. 
SERED, o6ic-0.0.610.0.0F1s.08sibs-siee 13.50 Ib. 
bo TE rerie rire ey 3.96 Ib. 
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TABLE VI. Milling Yield for Binder-Cut Rice 
PR 02s cd's ouens ction 25100 Ib. 


RS rer 3400 Ib. 
Second head ........... BOOT. BTGWOTH ciccicicccrces . 680 1b. 
Yield per barrel of binder-cut rice: 

ME ria Bt alas 2 cilia kis. hap ae eked 91.60 lb. 
ee re re 8 
SI odo S55 42:4p ore open ele -40 lb. 
NE 55 15-0 c< weowicnseban sce 2.48 lb. 
ne ee ee re we -.. 115.24 Ib 


' 
not represent prices for which this rice was sold or what 
will necessarily be obtained for the rice when it is sold but 


are values which might ordinarily be expected in a normal 
season. 


It will be noted that the indicated gross return for the 
combine-cut rice is materially larger than the gross return 
for the binder-cut rice because of the larger yield of rough 
rice per acre. The difference in monetary return is further 
enhanced in the net amounts because of the greater cost 
of harvesting by the usual method. The net value of the 
combine-cut rice is indicated as $970.35 and the net value 
of the binder-cut rice is $777.37. There is a difference in 
these figures of $192.98 in favor of the combine-cut rice 
for twenty acres. The difference in the indicated net value 


per acre is shown as $9.65 in favor of the combine harvested 
rice. 


It is thought that the figures obtained from this demon- 
stration warrant the careful consideration of this method of 
harvesting by all growers. 


It seems that the principal problem involved in harvesting 
rice with combines is not in the cutting of the rice in the 
fields but in the drying of the rice after it is cut. It has 
been clearly demonstrated in experiments and in commercial 
practice that rough rice can be dried artificially so that 
it is in good shape for either storing or milling but there 
is not sufficient drying capacity in the rice belt to handle 
more than a small part of the crop with combines. It ap- 
pears that the solution of the matter is the installation of 
driers on the large farms and at country points. Probably 
it will be more satisfactory to the large grower to have 
his own drier whereas the smaller grower may find it more 
economical to have his drying done at a central point. 


It is highly desirable that the rice grower reduce his 
cost of production, if possible, in order that he may receive 
a greater net return per acre. The use of the combine in 
harvesting may offer the possibility of reducing the amount 
of money which must be expended in harvesting. This meth- 


od of harvesting also tends to minimize the danger of damage 
in the shock by inclement weather. 


TABLE VII. Comparison of Values of Combine-Cut Rice and of 


Binder-Cut Rice 
Combine-Cut Rice 


ae ee) $1132.00 
Second head—2700 Ib. at 244c per Ib. 2... eee eee cece teens 50 
Sereemings—4000 WH. AE '26 POF WD. ....ccccccccsecccrcocecceses 86.00 
EAEOWETS—2200 TO. BE TSC POF PD. on. ce cccccccccececcccsssvcee 18.90 
$1304.40 
Less— 
Cost of harvesting (Table II) ............ $ 33.95 


Freight—55,275 Ib. at 8c per cwt. ......... 
Drying and milling—75c per barrel basis 


weight before drying 341.2 bbl. at Tic 
per bbl. 255 


Net value of combine-cut rice 


Binder-Cut Rice 
BR RO TR OG OO OE TI, nike 6 csic ec <0ic-cainwiensvavdnscion ene $1004.00 
Second head—2400 Ib. at 244¢ per Ib. ..... ccc cee cccccvccece 


60.00 
Screemings—OlGo Ib. Ob Bo HOF TW. 2... ccsccccsccvscccvcccecacs 68.00 
SOD UO TG BER DONT ook. o:0i0. 000.000 0000r0000000care 10.20 
$1142.20 
Less— 
Cost of harvesting (Table I) ............. $123.95 
Freight—44,365 lb. at 8c per cwt. ......... 35.49 
Milling—276.8 DHL. at FEC ...ccccscccecceee 205.39 364.83 
Net value of binder-cut rice ...... Diapers aNet Gai aie eRe amend $ 777.37 
Net value of combine-cut rice ............eeeeeee «++--$ 970.35 
Net value of binder-cut rice .................4. sineneemasens T7137 


Difference in net value of. 20 acres in favor of 
IIE TEIN noses sie lh Wines ac ccibw neice b0540%.046500 00 ERS 


Difference in net value per acre in favor of 
combine-cut rice ...........66. Speeese ee ekee o0 
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Electrical Refrigeration of Milk’ 


By E. E. Alderman’ 


EALTH authorities are realizing that the proper care 
H of milk must start on the dairy farm where it is pro- 
duced. Pasteurization in the city milk plant cannot 
make good milk out of bad. The milk must be of the highest 


quality to begin with if the final product is to be all that 
is desired. 


Mechanical refrigeration has long been used in large milk 
plants for cooling and storage. It was discovered it was 
much more economical and efficient to apply the refrigeration 
directly to the work to be done than to manufacture ice and 
then use the ice in the cooling process. Even where natural 
ice was available it was found that mechanical refrigeration 
was more satisfactory, as the direct cooling made lower 
temperatures possible and permitted a closer regulation of 
the refrigeration in relation to the cooling needs. 


For the speedy cooling of large quantities of milk the 
aerator has been found to be the best. The milk to be cooled 
is poured over the outside surface of the aerator and is cooled 
by contact with the brine-chilled surface of the aerator. The 
chilling is accomplished by circulation of brine through the 
interior passageways of the aerator. Some aerators are pro- 
vided with connections so that cool well water, if available, 
can be circulated through the upper half and brine used only 
through the lower half. 


The problem of milk cooling by use of the aerator may be 
summed up to that of supplying a large quantity of 
refrigeration in a very short time. To supply a large 
quantity of refrigeration without some special arrange- 
ment would require an extraordinary large investment, 
out of proportion to the results obtained. The same re- 
sults, however, can be obtained by storing up the refrig- 
eration between milkings and making it available in the 
short time that is allowed for the milk cooling. This is ac- 
complished by the use of a large brine tank supply where 
the refrigeration is stored through several hours of running 
time of the compressor and can be delivered to the aerator 
when needed by means of a circulating pump. 


As previously stated, the aerator is most satisfactory where 
large quantities of milk are to be cooled quickly. The cost, 
however, for the small dairyman is a limiting factor as he 
must purchase equipment consisting of a large aerator, brine 
tank properly insulated, brine circulating pump, a large cooler 
for the storage of the milk after it has been cooled, a com- 


*Paper presented at a meeting of the North Atlantic Section of 
the American Society of Agricultural Engineers, at Pittsburgh, 
Pa., October, 1927. 


‘Frigidaire Corp., Dayton, Ohio. 
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pressor of sufficient capacity, and spend his time in operating 
the aerator while the milk is being cooled. 

Such equipment when completely installed (including 
labor) generally runs in cost from $1,000 upwards. One com- 
pany manufacturing electrical refrigerators has placed on 
the market a unit aerator and storage cooler, including com- 
pressor, for use on the small dairy farm for a cost of about 
$800. This meets the needs of many dairymen, but there 
is still a large number that require a cheaper milk cooling 
installation. 

To bring electrical refrigeration of milk at an economical 
cost to the small dairymen producing from 10 to 50 gal. at 
each milking, the submerged tank-type milk cooler has been 
developed. This cooler can be installed at about half the 
cost of the aerator equipment for the same capacities, and 
permits the collection of better grades of milk from the farms, 
produced and cooled under conditions to satisfy the regulation 
of the state and city health authorities. 

Insulation is absolutely necessary. Many of the first milk 
coolers were constructed of concrete with no insulation at 
all. Where insulation was used, no attempt was made to keep 
it dry and at its most efficient point. As a result heat leaked 
through the walls of the cooler. In the present day tank- 
type coolers, three or four inches of corkboard or similar 
insulation is used and the heat leak into the cooler from 
the outside is reduced to a minimum. This insulation is 
treated to make it waterproof and it is thus maintained at 
its highest efficiency at all times. 

Test installations have shown that between four and five 
gallons of water should be used in the cooler for each gallon 
of milk that is to be cooled after each milking. This amount 
of water combined with a cooler of proper design and the 
right method of use, will make it possible to cool milk to 
below 50 deg. within about two or three hours. 

A submerged tank-type cooler for test was constructed on 
a farm near Dayton, Ohio, early this summer (1927). It repre- 
sents the total of all information that has been gathered from 
all dairy states. 

This cooler is designed to cool 20 gal. of milk morning 
and evening, making a total capacity of 40 gal. of milk a 
day. The cost of the cooler, the electrical refrigerating 
equipment, and all labor involved in construction and installa- 
tion was about $400. 

If the farmer or dairy owner can supply the labor involved, 
the cost of the cooler can be decreased by $50 to $75, bring- 
ing the total cost well within the means of thousands of small 
producers of milk. 

The metal tank was insulated with 3 in. of corkboard 
made waterproof with a special asphalt paint. A reinforced 
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(Left) Corkboard insulation in place on the cooling tank and covered with asphaltum paint for protection against moisture. (Right) 
Tank and insulation encased in concrete 
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(Left) This view shows the coil for cooling the water installed. Trim boards are used around the coil to prevent injury to it from the 
milk cans. (Right) Complete installation for electrical refrigeration of milk. 


concrete base and walls 4% in. thick were cast around and 
outside the cork to provide the necessary strength. Wood 
was used along the top edge of the structure to protect the 
cork and concrete from wearing during use and for an anchor- 
age to fasten the hinged lid. The lid was insulated with 2-in. 
corkboard, faced with boards and sheet metal. It was counter- 
balanced to facilitate use. Refrigeration is provided by the 
compressor and coil, the latter being submerged in the water 
in the tank. 

Operation of the compressor lowers the temperature of the 
coil and in turn lowers the temperature of the water. When 
the milk cans are placed in the water of the cooler, the re- 
frigeration process begins at once. It is advisable to agitate 
the milk in each can every 15 min. for the first hour in 
order that the cold milk along the surface of the cans will 
be mixed completely with the warmer milk in the center 
of the can. The low temperature in the cooler makes it 
possible for the milk to be held until delivered without de 
terioration in quality. 

This type of cooler is easily constructed. The refrigerat- 
ing equipment can be furnished by dealers in all parts of 
the country, and the material necessary for building the tank 
can be obtained easily and constructed by the dairyman. 


Concrete work can be done on the farm and high-priced labor 
eliminated. 


The size of the tank type cooler can be regulated to meet 
the needs of the individual dairy. While there is no neces- 
sity of providing excess capacity, future needs must be taken 
into consideration as this type of milk cooler cannot be en- 
larged easily. 


Operation costs with electrical refrigeration are low, vary- 
ing with the cost of current, and the saving over the use 
of ice will depend upon the cost of ice. Where it is neces- 
sary to haul ice from distant points the savings will be 
increased. 


One of the most important factors in favor of electrical 
refrigeration for milk cooling lies in the autematic operation 
of the compressor. After the compressor controls have been 
set to provide the desired temperatures, the compressor will 
operate without further attention. The operating time of 
the compressor will vary, depending on the amount of milk 
to be cooled and the weather conditions. 


Development of the direct expansion coil has made un- 
necessary brine tanks or pipes within the tank-type cooler. 
This conserves space and makes possible more efficient opera- 
tion. 


Tank-type coolers are recommended for use when between 
20 and 50 gal. of milk are to be cooled at each milking. 


Effects of Machinery on Labor 


T IS agreed that as productivity is the basis of wages and the 
| general welfare, there should be ready cooperation in all 
policies which clearly tend to increase it and this should 
make an end of opposition to labor-saving methods and ma- 
chinery. It is not unnatural that wage earners should view 
with antagonism the installation of machinery which seems 
to displace labor, but the wisest labor leaders know that in 
the aggregate the effects of machinery are not to reduce 
employment but to increase and cheapen production. 

So long as the people have wants unsatisfied there will 
be room for more machinery, for wherever it releases labor 
from present uses it will release new purchasing power sufii- 
cient to employ it. There may be a shift of labor, as from 
carriages to automobiles, but no less employment. 


Since the effect of machinery is not to reduce employment 
but to increase real wages, the idea that working hours should 


be reduced to offset the effects of machinery is an obvious 
fallacy. Instead of offsetting a loss, that policy would offset 
a gain. Instead of preventing the workingman’s degradation 
it would prevent his advancement. If it could be carried out 
it would put an end to industrial improvement and the rise 
of the standard of living. The answer to the workingman’s 
fear of machinery is to be found in a comparison between the 
labor conditions in China and those in the United States. 


There is a fair balance to be struck between rest, recre- 
ation and leisure on the one hand, and labor, production and 
possessions on the other, but it must be borne in mind that 
it is impossible to divide any more than is produced, and that 
a rising standard of living is possible only with constantly 
increasing production.—George E. Roberts, vice-president, 
National City Bank, New York. 
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A Business View of Farm Drainage“ 
By Q. C. Ayres’ 


N THIS enlightened age it would seem that the benefits of 
drainage both direct and indirect are so well known and 
the potential profits from this kind of investment so gener- 

ally established that every individual would hasten to grasp 
the opportunity and drain his land without delay. Why is 
it then that 39,110,357 acres of farm land* are declared by 
owners to be too wet to cultivate and countless other acres 
would probably yield handsome returns from drainage? 


To my mind five deterring factors suggest themselves: 


1. The discouraging example of poorly planned and im- 
properly constructed projects 


2. Lack of appreciation and unwillingness to pay for engi- 
neering service and advice 


3. Unsound economic beliefs which foster expenditure of 
limited funds on less worthy enterprises 


4. Inherent difficulty of organizing farmers for concerted 
action in any cause 


5. Lack of legal machinery to so organize and the diffi- 
culty and cost of securing financial assistance 


The first four of these obstacles can and will be overcome 
by individual effort on the part of agricultural engineers, The 
fifth would seem to call for some form of systematic coopera- 
tion. It is my purpose, therefore, to direct attention to some 
of the elements involved in the latter proposition and to 
stimulate thought and discussion along these lines. 


In the first place, the question arises as to what degree 
the farmer with ample resources can truly afford to drain. 
If we eliminate lands deficient in fertility and isolated wet 
spots that require only a single line of tile, the problem re- 
solves itself into two subsidiary parts: 


1. Under stable conditions how closely should soil water 


be permitted to approach the ground surface for vari- 
ous crops? 


2. What depth and spacing of laterals are necessary for 
different soils to hold the water table at the optimum 
level? 


The answer to these questions can never be wholly satis- 
fying until our fund of research data advances far beyond its 
present limits, without prejudice to the excellent work being 
done in Minnesota and in Iowa and by the U. S. Department 
of Agriculture in North Carolina and elsewhere. Until all 
the facts bearing on this situation have been discovered and 
applied, the farmer should never expect to realize from his 


*One section of the report of the Committee on Drainage pre- 
sented at the 2ist annual meeting of the American Society of 
Agricultural Engineers, at Lake Tahoe, Calif., June, 1926. 

1Associate professor of agricultural engineering, Iowa State 
College. Mem. A.S.A.E. 
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These curves show the relation between expenditures for drainage 
and compensating benefits. Curve No. 1 is for artificial outlets and 
Curve No. 2 is for natural outlets 


drainage investment the most bushels per dollar nor can he 
with the greatest effectiveness “turn water into wealth.” 

Granting that the problem has been satisfactorily solved, 
how then shall we measure the amount a given farmer should 
economically expend for drainage at a given time? Certain- 
ly a reasonable relation should exist between his expenditures 
for drainage and for other purposes. This relation would 
vary for each individual farmer and would need to be deter- 
mined by making an analysis of each man’s financial and 
investment status, remembering that, in drainage, the ratio 
of benefits to expenditure is not constant. 

Two cases should be considered: One in which the farmer 
is free to discharge his tile without expense into a natural 
outlet, and the other in which the owner is taxed for the 
privilege of connecting with an artificially constructed drain. 
In the first instance, no tangible penalty is incurred by delay, 
but in the second the owner is put to a considerable expense 
for drainage with no compensating benefit unless he spends 
more money to take advantage of his outlet privilege. This 
latter is an intolerable situation that should not be allowed 
to exist for any considerable length of time though the fact 
that it does exist in many cases due to insufficient financial 
resources cannot be denied. 

The general relation between expenditures and benefits 
would be as shown in the accompanying graph. 

Curve No. 1, representing conditions within organized out- 
let districts, would not begin at the origin since some invest- 
ment is necessary before any benefit is received. Relatively 
heavy expense for tile mains would cause the curves to rise 
sharply at first and not flatten out until the effect of field 
laterals begins to be felt. When the point “A” is reached 
any further expenditure would not result in a correspondingly 
great benefit, so that this point represents an investment limit 
beyond which it is not profitable to go. By operation of the 
economic law of deminishing returns, the maximum yield per 
dollar occurs at point “A.” 

In all probability the present status of most farm drain- 
age systems would appear on the curve somewhere between 
the points “O” and “B,” not excepting those that are be- 
lieved to provide thorough and complete drainage. This situ- 
ation is not likely to improve until scientific knowledge be- 


comes more exact and facilities for supplying money more 
adequate. 


For some time to come the practicability of extending 
farm drainage much beyond the point “B” would seem to be 
questionable. There are other investments that have a just 
claim on a part of the farmers capital though, if the land 
is wet enough, drainage is a prerequisite for any other ex- 
penditure. In economic language the point “B” might be 
said to represent a condition where the law of optional de- 
mand takes effect. 

Curve No. 2 is similar in every respect to Curve No. 1 
except in initial expense for outlet purposes. This difference 
remains constant throughout. 


In order to enjoy the results of drainage at the present 
time, the average farmer either must have saved a sufficient 
sum from his operating porfits or else he must borrow from 
local banks on short time loans at high rates. If his land 
is already heavily encumbered, it would be difficult to borrow 
for any purpose. Hence, the man who is in most urgent need 
of drainage profits is denied the opportunity to secure them. 


The writer can see no adequate reason why the advantages 
of group credit and long-time financing accorded by our drain- 
age district laws should stop short of complete lateral drain- 
age, if the landowner so desires. Only in this way can all 
owners, in practice as well as theory, pay their share of the 
cost of the work out of a part of their marginal proceeds. 
The chief objection to this procedure is purely academic if 
not ephemeral in character. There are those who profess 
that the state should assist the individual only in matters 
involving property rights of others, over which he has no 
legal control. It is not a proper function, they hold, for the 
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state to assist or to have any voice in the management of 
private lands after outlet facilities have been provided. 

It is hard for me to see why insolvency, so far as being 
able to finance lateral drainage is concerned, is much less 
of an obstacle for owners to overcome than legal barriers 
would be, without the opportunity for organization. Certain- 
ly, unless some kind of help is provided, the actual effect 
on the wet land would be negative in both cases. At least 
one precedent has been provided for land within organized 
drainage districts by an act of the legislature of the state 
of Mississippi passed in 1922, (Chapter 212, Acts of 1922), 
which authorizes the formation of tile lateral districts with 
adequate provisions for making the act effective. Under this 
law, any of the landowners within an organized outlet district 
may together petition for a tile lateral district. “Their lands, or 
parcels of land, need not be contiguous or adjacent. Each may 
put in all, or any selected portion or portions, of his land. Any 
in all, or any selected portion or portions, of his land. Any 
part or parts of such land covered in the petition may be 
rejected for tile drainage, as investigation may disclose its 
impracticability.”* Such districts are permitted to issue long- 
term bonds and to enjoy other advantages that accrue from 
collective credit facilities. 


*W. L. Thompson, consulting engineer, Greenville, Miss. 
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Another source of effective aid might come through the 
establishment of a system of federal land banks, or through 
the expansion of those already in existence. These banks 
would deal directly with the individual farmer and would 
enable him to borrow adequate sums at low interest rates 
for the purpose of constructing lateral drains. 


Still another possibility would be to make loans directly 
from government funds with provision for repayment of prin- 
cipal and interest over long time intervals. Quoting Prof. 
L. G. Heimpel of MacDonald College, Quebeck, Canada, “Many 
farmers we find are unable to finance drainage work. This 
problem has been met by the tile drainage act of Ontario 
which provides a 20-year loan up to $2000 per 100 acres at 
5 per cent interest. Last year (1925) the government ad- 
vanced $257,900 for this work.” 


In conclusion, I repeat my conviction that the situation 
is grave enough to warrant some kind of vigorous action look- 
ing toward the relief of farmers struggling to drain their 
lands under a great financial handicap. I can think of no 
kind of loan that would contribute more directly to farm 
relief or that would accomplish more in the way of reducing 
production costs than this. To paraphrase an old familiar 
quotation, “What shall it profit a man to gain a whole world 
of outlets and lose the chance to cash in on his privilege?” 


Twelve Steps In Using a Community Septic Tank Form 


N THE last decade improved farm sanitation by means of 
| the septic tank has added another feature to the ever-grow- 

ing comfort of living in the country, for, when properly in- 
stalled, the septic tank has proven to be a highly sanitary 
and almost indispensable convenience. But little effort is 
now needed to convince the farmer that he should dispose 
of all sewage by the septic tank method in order to insure 
the health and safety of his family and to make his home 
more pleasant to live in. 


The greatest hindrance to the rapid development of this 
sanitation movement is the cost of installing this type of 
sewerage, one of the major items of this cost being that of 
the forms needed in the construction of the concrete tank. 
To meet this situation, the agricultural engineers of some 
of the state college extension divisions have developed the 
idea of community septic tank forms, articles on which have 
formerly appeared in this journal. By this means a number 
of tanks are built from the same standard turm, thus reduc- 
ing the cost of installation as well as insuring a proper 
method of construction. Here, again, another problem has 
arisen, that of preserving the form so that a large number 
of tanks may be built from it. To solve this last problem 
and to form a set of instructions covering the standard 
septic tank installation, John R. Haswell, extension agricul- 
tural engineer of Pennsylvania State College, has issued the 
following rules governing successive steps in the use of the 
form and the construction of the tank. These directions 


have been written for the improved kind of septic tank form 
developed since the Pennsylvania Agricultural Extension Cir- 
cular No. 89 was published, but much of the information in 
the circular is of value when used together with these rules: 

1. Obtain a standard wooden septic form, 3 feet wide, 
6 feet long, and 4% feet high. If the county agent has none 
available, construction details for the form may be found in 
Circular No. 89, mentioned above, and its supplement. The 
corner posts of the form should be bolted and not nailed 
to the boards so that removal without breaking up the form 
may be had. 


2. Other materials needed are: Two 4-inch glazed terra 
cotta bell sewer pipe to connect the house outlet to the 
tank inlet; okum and cement for sealing pipe joints on the 
house-tank line; 16 sacks of cement; 1% cubic yards of sand, 
and 3 cubic yards of clean gravel or stone. 


3. Plug the straight part of the two Y branches by plac- 
ing a disk of tin or tar paper within the bell and filling the 
bell with a fine mixture of concrete. Make a small opening 
through the concrete, in the pipe to be used for the outlet, 
along the side opposite the Y branch. (See accompanying 
illustration.) Allow the Y branches to stand a day. 

4. Mark off the dimensions of the excavation, making it 
four feet one inch wide and seven foot long, by using cords 
or a frame guide. Drive four posts so that they will sup- 
port the cross arms of the frame when in place, or block- 
ing may be used. ; 


(Left) The original community septic tank form of bolted construction. Fifty Pennsylvania counties now have these forms. (Right) A 
typical septic tank with form removed and wooden baffles in place 
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A cross-sectional view showing how the septic tank works 


5. Make the grade of the sewer line from the house to 
the tank so that a fall of approximately 4 feet in each 100 
feet is obtained, or as near this as possible. 


6. Be sure the markings for the excavation are square 
and true, then dig the hole to a depth that will bring the 
line from the house in at the proper level, allowing 5 inches 
below the frame depth for the concrete bottom. Short ditches, 
to accommodate the Y branches, should be dug on the center 
line of the tank, 


7. Bolt the form together with the heads of the bolts 
on the inside of the box. This assembling should be done 
on level ground. Check the distance from the cross arms 
to the bottom of the inlet opening to see that the “Iniet 


A Thought 


RESEARCH engineer must eat. Eating requires a pay 
A envelope, the: pay envelope necessitates a job and the 

job requires someone who believes in the value of re- 
search. It may be that these facts are just beginning to be 
recognized in the automotive field, as it is only recently 
that any serious effort seems to have been made to “sell” 
research to the industry. Unfortunately the sales campaigns 
have left some rather erroneous impressions on the minds of 
those whom it was desired to reach. 

For example, not a little has been said of pure and applied 
research and the implication has been that something of a 
loss in caste was likely to attend the pursuit of applied rather 
than the so-called pure research. Frequently, too, the value 
of pure research has been illustrated by citing accidental 
discoveries that have led to untold wealth in fields unthought 
of at the time the research was initiated. All this may make 
a fascinating story but it leaves the impression that research, 
particularly the “pure” type, is a rather aimless procedure; 
whereas the purer the research the more definite usually is 
the aim. 

Applied research creates a fly-swatter to crush the fly 
that loiters on your bald dome. Pure research furnishes 
screens to keep out the fly, or better yet, it alters conditions 
until the creature has no incentive to linger in the vicinity. 
The distinction between pure and applied research is there- 
fore primarily one of time. Applied research cures a trouble 
after it has arisen, pure research cures the trouble before it 
arises, 

To pay a bill before it becomes due requires available 
lands. To cure a trouble before it arises requires available 
knowledge. It is the function of research to provide that 
knowledge. A research department therefore is a bank of 
knowledge in which is available on demand knowledge in a 
form to be readily applied to the purpose at hand. 
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Drop” is correct. Grease the corners of the frame thoroughly 
and oil the sides with a one-to-one mixture of kerosene and 
linseed oil. 

8. Put the form into position and plumb the sides, chang- 
ing the supporting stakes or blocking as needed. Place the 
Ys so that the pipe with the solid plug is at the inlet and 
the one with the vent at the outlet. 

9. Concreting should not be started unless all of it can 
be placed without interruption. First pour very stiff concrete 
around in the bottom of the wall space and tamp well. Wet- 
ter mixes may be used after the first eight inches of wall 
is in place. As soon as the sides are filled, proceed with 
the next step. 

10. Lay a 5-inch bottom of almost dry concrete and tamp 
until water shows on the surface. Be careful to keep the 
concrete from filling above the lower edge of the form as 
this often causes destruction of the lower boards in removal. 
Make three or four reinforced cover slabs as a top for the 
tank. Allow these to set several weeks. Slate or flag stones 
may be used. Wood is not recommended because of rapid 
deterioration. 

11. When the concrete has firmly set, remove the form 
with care and place the baffle boards. Fill the tank with 
water for testing and for curing the concrete. Connect the 
inlet Y to the house sewer by sealing the flat joint with a 
cement mortar collar. Connect the outlet Y to a‘ least 100 
feet of open-joint absorption tile, the lower end of which 
should be sealed. The absorption line shuuld have a fall 
of two inches in every 100 feet. (For details refer to pages 
12 and 14 of Circular No. 89.) 

12. Place the cover slabs and grade earth over he tank 
to a depth of about one foot. Inspect the tank at least 
every five years and pump out the sludge so that it does 
not get over a foot deep. Also skim off about six inches of 
the scum. Use no chemicals. 

The Pennsylvania agricultural extension service has built 
about eight hundred septic tanks of this design, and in no 
instance where the foregoing twelve steps were followed has 
the system been known to fail. 


on Research 


The ancients used a hiding place rather than a bank for 
the storage of their valuables, and too often now the hide- 
and-hunt system is employed in the storage of research in- 
formation. 

If research is the curing of a trouble before it arises it 
might appear that the efficacy of research should be judged 
solely by the absence of trouble. Such is by no means the 
case, for the absence of trouble may indicate merely the 
absence of progress. The goal of research is not so much 
“make no mistakes” as rapid progress with few mistakes. 
Research should not be a matter of applying brakes to get 
slower motion but rather of cleaning the windshield to permit 
faster motion with safety. 


Research has justified itself only when an organization 
feels secure in plunging forward with that cheerful audacity 
that makes the game worth while.—-S. W. Sparrow, research 
engineer, The Studebaker Corp., in the February, 1928, issue 
of “S.A.E. Journal.” 


Reducing Cost of Growing Corn 


WO-ROW cultivators, plows, harrows, disks and listers 
haan a clean cut victory from a standpoint of man 

labor economy and reduction of corn production costs in 
a survey conducted during 1927 in Iowa. 


Six-horse teams on two-bottom 14-in. gang plows required 
the smallest amount of man labor among the horse-drawn 
plows, while the amount of horse labor per acre on this same 
outfit was slightly greater than when a five-horse team was 
used. The cost for man and horse labor with the six-horse 
team was slightly less than when five horses were used. 
However, the man labor for tractor plowing was much smaller 
than when horses were used. 
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Combining Utility and Beauty in Farm Homes’ 


HE American farm home has reached its greatest devel- 

opment during the last score of years. Its rise has been 

gradual from the log cabin of the clearing or the sod 
shelter of the prairie. It not only must be a fit place to live 
in but an efficient place to work in. 


Abundance of light, air and running water, with all con- 
veniences, sound economical construction and a convenient 
arrangement for comfort, contribute towards making farm 
life attractive and wholesome. A house which fails in pro- 
viding these essentials is wasteful. Energy is lost in the 
care, fuel is wasted in the heating, and health is often im- 
paired by living in it. 

Convenience, economical construction and sanitation have 
overshadowed appearance in farm house design. The plan 
was made efficient. Appearance was forgotten or was inci- 
dental because the one responsible for the plan or design 
had, as a general rule, no artistic training. As a result, 
the ugliness of many farm houses could have been turned 
into beauty if the plans had been properly handled. 


Two of the three general principles on which the art 
of architecture is founded—fitness and strength—have been 
employed in farm home planning and design. The third prin- 
ciple—beauty—has been neglected or forgotten. Without 
fitness the farm house is useless and soon falls into decay 
or is made over; without strength it falls, but without beauty 
it is merely a collection of materials. It cannot be called 
architecture, even though it may last for years as a re- 
minder of its ugliness and the poor taste of its builder. 
Since architecture rests upon these three principles we must 
understand how they apply to architecture so we may ap- 
preciate beauty in the farm house. 

The first principle of architecture—fitness—deals with the 


practical uses of buildings, their arrangement and conven- 
ience. The church, for example, represents the community 
in a dignity and inspiration which is a visible symbol of 
reverence and piety. Fitness also meets the requirements 
of heat, light, ventilation, communication and sanitation, as 
well as its adaptation to the special purpose for which it 
has been erected. 


In addition, fitness is concerned with climate and loca- 
tion. In the snowless South, the steep roof is out of place 


just as much as the flat-roofed, Spanish type is unfitted to 
our snowbound plains. 


Under the second principle of architecture—strength— 
come the practical methods of construction in making the 
building strong and durable. The vertical supports, beams 
and trusses, arches and vaults—timber, steel and masonry— 
are the product of the ages in constructive achievement. 


The third general principle in architecture—beauty— is 
as essential to the farm house as fitness and strength. Beauty 

*Paper presented at a meeting of the Structures Division of the 
seston Society of Agricultural Engineers, at Chicago, December, 
ml. 


‘Assistant professor of rural architecture, University of Illinois. 
Mem. A.S.A.E. — wes 
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The ugliness of many farm houses is the result 
of beauty having been neglected or forgotten. It 
is possible to combine beauty and utility—and 
this calls for the three-fold efforts of the agricul- 


tural engineer, the home economist and the archi- 
tect. 
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By W. A. Foster’ 


is found in materials, such as color or texture; in form and 
mass or in the expression of the structure as produced in 
character, association or material. 

The three divisions of a building according to Fiske Kim- 
ball are the walls, the roof and the openings. The mass 
and shape of a house is determined by the walls and roof 
and the effect is produced by the openings, their shape, 
proportion and grouping and the added ornament or decor- 
ation. 


The log cabin of our forefathers had many of the ele- 
ments of good architecture. It was fit, it was suited to its 
surroundings, and it was convenient for practical use. It 
met the needs of its occupants in construction and arrange- 
ment. It was well lighted and it was well ventilated by the 
massive fireplace and chimney. It was strong and sturdy 
to resist wind, storm and attack by Indians. It was warm, 
since cold could scarcely penetrate through the logs or.the 
chinked clay. It was beautiful. Its color soon harmonized 
with the landscape—the clearing. Its exterior was simple 
and sensible. It expressed itself and occupants. Every home 
should do that. 


The farm house has become an individual problem. The 
number in the household and their habits; the type of 
farming engaged in, whether livestock, fruit, grain or dairy; 
the terrain; the climate and the community life—social and 
economic—are contributing factors in farm house design. 
With these many demands, the farm house planning has 
failed, in many cases, to meet all requirements and at the 
same time be beautiful. Individuality has been lost in stock 
plans. “An eight-room house for a large family for a quarter, 
an eighty and a forty.” A square box-shaped exterior with 
uninteresting hip roof is prescribed and urged upon the 
prospective builder, without any regard to setting. Then 
the carpenter supplies the detail, usually his own personality. 
It is a simple matter to drive through a community and 
pick out houses built by contractor Bill Smith or barns built 
by carpenter Sam Jones. Smith’s personality crops out in 
dormers, entrances and cornices. Jones’ barn cupolas are 
pigeon cotes or sparrow harbors. 


The owner secured the plans from the agricultural col- 
leges, material dealers or the family newspaper. They were 
made general by the engineer or amateur who sought an 
efficient arrangement, an economical construction, with pro- 
visions for all utilities and communication. He had not time 
to study mass, roof lines or detail, because quantity rather 
than quality was demanded. Then again he had not been 
trained artistically. His work was entirely mechanical witn- 
out those niceties which would add beauty to plan or exterior. 
He has pioneered and attempted to meet the need. Con- 
siderable credit is due him for these efforts. 

Farm folks have awakened to the call for attractive 


things about the farm and particularly in the house. Good 
lines are sought in the family car. Attractive colors in 
farm machinery have made a strong appeal. Straight rows 
in the grain fields, well-kept fences and clean fence rows 
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“The best planned and most attractive farm 
homes are the product of many factors. First, 
there must be sufficient interest on the part of the 
owner so that he will want and attempt to secure 
the best. Then, he must have the fullest coopera- 
tion of the agricultural enginer, the architect, and 
the contractor or builder.” 
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are in style. Color, form and action are demanded in pur- 
chasing breeding stock. Even in the feed lot, the feeder 
wants animals uniform in size and color. Individual pride 
has broken out and become contagious. Even in the house 
Mrs. Farmer wants attractive furnishings. Curtaining, tapes- 
try, and rugs are selected for harmonizing colors, texture 
and durability. Mary’s lamb, the St. Bernard dog or the 
basket of roses motifs are no longer found. Simple furniture 
of good design has found a ready market from the farm folks. 
Manufacturers have met the demand. Even the typewriter 
companies have recently realized that a duco-finished ma- 
chine makes a flapper typist more efficient. 

Eleven and one-half billion dollars are invested in farm 
buildings, according to the 1920 census. This is equivalent 
to the combined value of the farm implements, machinery 
and livestock on American farms. It was fifteen per cent 
of the national farm wealth in 1920 and an increase of five 
billion dollars above 1910 figures. With inflation due to war 
conditions, plus the building done, this meant one-half billion 
dollars increase, annually, for the decade. With a normal 
increase since 1920, our farm building investment should 
be approximately 15 billion dollars today. It must be remem- 
bered that while agriculture has been passing through a 
depression period, material and labor costs for construction 
have not been lowered under 1920 prices. It does mean, how- 
ever, that less building has been done on farms, which would 
indicate a pressing need when agriculture again becomes 
normal, Figuring a five per cent annual increase—new work, 
replacements and repairs—means that % billion dollars, or 
1244 per cent of the nation’s construction work, is spent 
on farm buildings. 

All farm buildings except the farm house have improved 
in appearance as well as in construction methods. Attrac- 
tive barns and cribs have replaced the pioneer type. The 
gambrel self-supporting barn truss is simple in construction 
and economical in use of materials. Properly laid out, its 
lines are good and a great increase in storage space is secured. 
Metal ventilators on ridge and lean-to dormer windows on 
roof, add much to the appearance. Each have a function. 
Ventilators draw off foul air from the animal quarters, while 
the dormers admit light as well as air to the mow space. 
In careful cost check—labor and materials—I found that four 
three-sash dormers could be added to the barn at a cost of 
$80. The agricultural engineer is responsible for this ad- 
vancement. Stresses in materials, stock lengths and space 
requirements were the determining factors in barn design. 

The farm house has not fared so well because it is more 
complex. The agricultural engineer realizes that it is a 
problem for the professional designer. The silhouette must 
fit the terrain. Roof lines should harmonize with the set- 
ting—hills and trees for background, or level open spaces. 
They may also be in direct contrast. Climate is another 
factor which helps to determine both plan and exterior. A 
sunless gray climate requires steep roofs with shallow corn- 
ices, while an abundance of sun demands a low roof with a 
wide-projecting cornice because shelter and comfort are the 
real needs of a home. Then the materials used help 
determine the shape and outline. Wood is adaptable to hori- 
zontal low exteriors, while masonry as a compressive ma- 
terial is adaptable to tower-like exteriors. In detail, openings 


add interest to the frame construction, while bond, color and 
texture add interest to masonry. 
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Beauty in the farm house may be had by interesting 
masses, proportions and groupings rather than from orna- 
ment and detail. Simple elevations are always preferable. 
They wear and last, while the fanciful and elaborate soon 
become tiresome and uninteresting. Ornaments should be 
limited to cornice and chimney tops, to bring out beauty in 
the roof. The entrance should express hospitality by its 
simple ornament. Windows should not have ornament but 
should have expression and character in their proportion, 
size and grouping. Simple masses of correct proportion grow 
more beautiful with age and last for centuries. 


Scale in the exterior design should not be overlooked. 
Large units reduce size, while small units exaggerate it. 
Clay product units of large size with brick like bond and 
texture are out of place in the farm house. A feeling of 
coziness and comfort should be expressed in every farm home. 


Interiors, fitted to living needs, such as wall space for 
furniture or group centers are just as necessary in the farm 
house as the city mansion. By careful planning, two or 
more furniture settings may be had for the living room. 
Then there should be character in the fireplace and mantel 
shelf, the trim and doors. It should express hospitality 
and refinement, and not be repulsive. Shapes and sizes of 
rooms fitted to the needs, such as a rectangular plan for 
living room, adds to its hominess and charm. 


Individuality in the farm home may be had by straight- 
forward use of mass and materials and truthful construction. 
It should not be achieved by freakish or unprecedented 
design. Select the material best suited to the purpose and 
use it in the way it was intended. Make the house express 
the shelter and hospitality which all seek in the home. Do 
well what is done, in design, materials and craftsmanship. 
One should not suffer by the enhancement of another. 


The farm house site is usually large and roomy, so there 
is ample chance in plan to spread out rather than go sky- 
ward. The major mass with correct roof lines flanked with 
subordinate appendages, as porches or additions, help in a 
wonderful way to remove bareness and to add character to 
the house. 
and at varying distances, the light effects of sun, shade and 
shadow add interest and beauty, which could not be had at 
close range. Small detail is useless and a superfluity which 
should be minimized on the farm house exterior. 


The color of the farm house should be carefully con- 
sidered. The setting changes with the season, from neutral 
values in late winter to vivid greens in early spring, followed 
by darker greens, reds, and browns as the year advances. 
White as a basic color, with harmonizing trims, which fit 
the environment—native trees and planting—should be chos- 
en. Colors of neutral shades for the roof best serve, since 
they harmonize with the blues, grays and golds of the sky. 
Vivid colors would be out of place on the roof. 

The best planned and most attractive farm homes are 
the product of many factors. First, there must be sufficient 
interest on the part of the owner so that he will want and 
attempt to secure the best. Then, he must have the fullest 
cooperation of the agricultural engineer, who seeks a com- 
manding, well-drained location, convenience and economy in 
the building layout and grouping; the architect, who strives 
to secure correct proportions, attractive groupings and defi- 


Since the farm house is seen at long range: 
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nite mass in exteriors; and the contractor or builder, who 
executes the work into a structure of superior workmanship. 
Therefore, I beg the agricultural engineers, who are men of 
good judgment, to coordinate and work with the architec- 
tural profession. And, on the other hand, I appeal to the 
architects to show a greater interest in farm home design. 
As a rule the architects have traveled to European countries 
for inspiration and could easily inject new blood into farm 
home designs. The European farm house undoubtedly could 
give much inspiration for exterior treatment in the modern 
American farm house. The Dutch farm houses of the Con- 
necticut Valley and of New Jersey were inspired from the 
ancestral homes in Europe and the southern plantation homes 
of Maryland and Virginia had foreign precedent. 

Why has this not been done? you may ask. There are 
three reasons: First, the farm folks have been accustomed, 
for generations, to use local materials and to employ local 
labor. Higher prices, in recent years, have forced them to 
feel the value of plans and to use them. Secondly, the 
architect has been too busy to give the farm building prob- 
lem much thought. He has been fully occupied with more 
remunerative work. The agricultural engineer has been busy 
keeping pace with implement and machinery development and 
reclaimed acreage for greater production. With the new 
transportation—hard roads and the motor car—the architect 
and engineer can make contact with farm life—rural habits, 
needs and ideals—which were impossible a few years back. 
When the agricultural depression ends and agriculture is 
placed on a professional basis, it will be more remunerative 
and the farm folks will build houses equal to the best in 
the cities. On the eve of this period, farm life has leaped 
forward. Surely the farm house will bud and bloom as never 
before. Now is the time to anticipate this need and take 
the forward step necessary to meet our obligations. Com- 
mercial enterprises have already read the signs and are work- 
ing earnestly for their share of the business. Some service 
must necessarily be given and a few materials promotion 
organizations have rendered signal services in preparing first- 


class plans for city homes and a limited number of farm 
homes. 


In mill work, attractive doors, in panel, grain and mold- 
ing, are selected, and simple lines and moldings are used in 
the trim. Harmonious colors are chosen for walls, furniture 
and hangings by the farm folks. 

Lighting, both natural and artificial, has received more 
attention. Illuminating engineers have determined the light- 
ing requirements and the artist has designed beautiful fix- 
tures which are available to every home owner. Correct 
lighting adds personality, comfort and cheerfulness to any 


Domestic Air 


ERHAPS the next and certainly one of the most important 
Pp of the contributions of science and engineering to the 

equipment of our homes—and equipment is as much a 
part of the modern home as its furnishings—will be a device 
for controlling the humidity or moisture content of our 
indoor air. 

We live in rooms ranging between 70 and 80 deg. F. and 
wear clothing in which we would actually suffer from heat 
if there were as much moisture in the air as we normally 
have in the comfortable weather of late spring and early 
summer. If instead of increasing the temperature of the 
air in our rooms we were to increase its humidity to cor- 
respond with the normal moisture content of out-of-door air 
in our temperate seasons, we should find ourselves com- 
fortable at indoor temperatures ranging from 60 to 65 deg. 

Beyond its effect on our health, our pocketbooks also 
suffer from our failure to maintain a proper control of the 
humidity in our homes. It is estimated that 25 per cent of 
the cost of heating our houses is incurred in raising the 
temperature from 62 to 72 deg. F. . 

We are not without means for controlling either the 
humidity or the dust and germ content of the air in our 
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house. The farm folks appreciate this advantage. 


The location of windows so that light and sunlight is 
secured adds much to the house. What is more comforting 
and cheering than an abundance of sunlight on a cold winter 
day? Attractive landscapes, cultivated fields, distant forests, 
hills, valleys and winding streams viewed from kitchen or 
living room are assets to any house. Railroads capitalize 
on scenic routes. Each of us may recall some view which 
has made a lasting impression. That sturdy spreading chest- 
nut tree which:stood as a lone sentinel, seen some five miles 
away from the country church door, made a lasting impression 
upon me. I always paused there to look and dream. when 
leaving the church. I dreamed of its sturdiness, of the two 
broad valleys with the twenty-odd farms between us; of the 
district school house, the maple sugar camps and the wind- 
ing creek with the “ol’ swimmin’ hole’—I wanted to fly to it 
and be strong like it. 


The farm house surrounded by broad acres, overlooking 
hill and vale, field, forest and stream, and distant farmstead 
on the skyline is rich, indeed, in beauty which many of us 
never see. The house with such surroundings as most of 


them have should be worthy of and should not mar such 
a landscape. 


And finally nature’s richest blessing—vegetation—may be 
had about any farm house. Trees and plantings do more to 
beautify than all man may create and execute in mass, form, 
color or texture. Every farm house should have a setting 
among trees—native or planted—and shrubbery. Wide lawns, 
arbors, trellises and low shrubbery with their greens and 
colors, make an ugly farm house colorful and homelike. Again, 
this is a professional problem belonging to the landscape 
architect who is an artist in planting, pruning and grouping. 
His services complete the setting and bring out the individu- 
ality which the farm house must have. 


In conclusion, beauty may be had in every farm house if 
we all work harmoniously toward that end. The farm house 
is an individual problem requiring careful study on the part 
of owner, material dealer, engineer, architect, contractor and 
landscape man. The owner must know his needs; the ma- 
terial dealer provide those materials best suited for color, 
texture and character. The agricultural engineer provides 
the farmstead plan, and utility need. The architect studies 
the massing and parts best suited to the setting. The con- 
tractor executes the plans and design into first-class con- 
struction, and the lanscape artist puts on the finishing touches 
by selecting fitting trees and shrubs to bring out the ideals 
sought by the others. After reaching this perfection the 
American farm house will take its place in our national life 
and attain the position which farm folks deserve. 


Conditioning 


homes. It is, however, rather a reflection on our usual 
tendency to cater to our material comfort, that this equip- 
ment was originally developed for industrial processes that 
demanded a closer regulation of air conditions than those 
under which our bodies regularly suffer at home. For more 
than a decade these conditions, as well as temperature and 
air circulation, have been accurately controlled by the air 
conditioning equipment in hundreds of industrial plants 
throughout the country. 

More recently the use of air conditioning equipment has 
been extended to hospitals, theaters, department stores, and 
office buildings. While it is true that this equipment is both 
complex and expensive, it is no more so than many of the 


devices which have been adapted to domestic use, once the 
need was realized. 


In an ordinary house the air change due to leaks about 
the windows amounts to from one to two complete changes 
per hour. In order to supply the requisite moisture to bring 
the humidity of the house up to 50 per cent, the amount 
recommended by competent medical authorities, an evapora- 
tion of one to two gallons per hour is required.—From the 
Industrial Bulletin of Arthur D. Little, Inc. 
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Poultry House Ventilation in Washington 


By L. J. 


NE of our most interesting research projects for the 
O past year was poultry house ventilation. This is a real 

problem on the west side of the state where the air 
is nearly saturated for a large portion of the winter months. 
Under such conditions the straw litter becomes damp very 
rapidly, it often being necessary to change the litter every 
week. Where the litter is in such a bad condition, the birds 
do not work over it and therefore do not get their needed 
exercise. Also the cost of additional straw and the labor 
required to replace the litter is an important factor in eco- 
nomic egg production. The litter problem is considered one 


of the most important problems to be solved for west side 
conditions, 


It was proposed that an effort be made to keep the straw lit- 
ter dry by means of warming the air used for ventilation 
purposes. In August 1926 a ventilation system, designed to 
attempt to solve this problem, was planned and installed in 
one of the poultry houses at the Western Washington Experi- 
ment Station at Puyallup. During this fall another system 
of ventilation has been installed in a 24x24-ft. unit of the 
large laying house on the poultry farm of the State College 
of Washington at Pullman. 


The ventilation system at the Western Washington Experi- 
ment Station was installed in the south house which is 16 
ft. deep. This house had eight pens, seven of them being 15 
ft. long and 16 ft. deep and the eighth somewhat larger. Four 
of the 15-ft. pens were separated from the others by a tight. 
partition, these pens being given the natural ventilation com- 
mon to the Shoup house. The remaining four pens were given 
ventilation by means of a 714x18-in. flue running underneath the 
dropping boards with the dropping boards forming the upper 
surface of the flue as shown in the drawing. Two 2%4-in. 30- 
degree downspout elbows were used in each pen to direct the 
heated air down on the litter. It was planned also to put smaller 
flues vertically through the bottom of the flue to blow a smaller 
portion of air down on the litter underneath the dropping 
boards. This, however, was not found necessary. The air 
was heated in a small blower room 4x6 ft., the inside walls 
of which were lined with asbestos paper. The fresh air came 
into the room at floor level and made three right-angle turns 
before it reached the stove which was used for heating. The 
brooder stove operated with distillate and when used auto- 
matically kept the temperature of the blower room between 


1professor of agricultural engineering, State College of Wash- 
ington. Mem. A.S.A.E. 
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Plan and cross-sectional view of Shoup poultry house in_ which 
the ventilation research project was conducted at the Western 
Washington Experiment Station 


Smith’ 


78 and 82 deg. F. A No. 1 B Western Blower Company 
turbine multiblade fan was used in the experiment, being 
driven by a direct-connected 4-hp., 750 r.p.m. “Century” elec- 
tric motor. When it became sufficiently cold and rainy so 
that the ventilation system was needed, the long continuous 
curtain was dropped over the open front of the four pens 
having the fan ventilation, and the outgoing air passed up 
through the ventilator to the room. 


A preliminary test of the ventilation system in December 
1926 showed that it provided the necessary amount of air 
per hen. The test showed that each bird received a little 
over 50 cu. ft. per hr. of air, which is a higher figure than 
that recommended by most poultry authorities. Another inter- 
esting fact was brought out, namely, that the elbows in the 
far end of the warm air flue gave more air than those nearest 
the blower room. Since the anemometer used in the test was 
almost in the same diameter as that of the elbows, it made 
the test very accurate. The velocity of the warm air leaving 
the elbow nearest the blower room was 681 ft. per min., the 
velocity at the second elbow from the blower was 741 ft. per 
min., the velocity at the last elbow, farthest from the blower 
room, was 813 ft. per min., while the velocity from the elbow 
next it was 803 ft. per min. This test showed that, if the 
flue were made sufficiently large, the velocity at the outlets 
farthest away would always be greater than those nearest 
the blower room. The temperatures of the air leaving the 
first and the third elbows from the blower room were 65 
and 64% deg. F., respectively, while the temperatures of the 
air leaving the sixth and eighth elbows from the blower room 
were 62 and 58 deg. F., respectively. During the period 
of these temperature tests the temperature in the blower 
room ran between 78 and 80 deg. F. Last winter’s tests 
with this ventilation apparatus proved that it could keep the 
litter dry. The straw in the pens on the fan ventilated side 
was only changed once a month (which is the practice fol- 
lowed in the summer) and during that period was kept in 
a satisfactorily dry condition. When the fan and heater 
were operated during the night while the birds were on the 
roosts the litter was well dried out for them when they came 
down in the morning. Unfortunately the birds in the venti- 
lated pens showed a somewhat larger proportion of small 
eggs, which had a considerable effect on the income. It 
scarcely seems possible, however, that the difference in venti- 
lation would affect the size of eggs. Summarizing the results 
of egg production for the ventilated pens, as against those 
having natural ventilation, on the basis of the number of 


dozens of eggs produced, would seem to be a fairer method 
of comparison. 


During the past summer Cell-O-Glass covered frames 
hinged at the top were placed over the continuous open front 
of the four ventilated pens, the idea being that these could 
be dropped down during extremely rainy or cold weather, 
making it possible for the ventilating system to provide more 
of the fresh air coming into the house. These frames should 
also make the pens somewhat warmer. The project is being 
continued during the winter of 1927-28 under the direction of 
George Shoup’. Mr. Shoup has also installed a coal heater 
in the blower room in place of the oil heater with the idea 
of cutting down the cost of heat, which is the big factor in 
the ventilation system. A complete report of the project 
will be made at the end of this winter’s experiments. A 
report of the ventilation system at the college will also be 
made at the end of the experimental period. 


The ventilation tests started December 1, 1926. The pro- 
duction percentages of the two lots of birds for November, 
the preceding month, were almost identical. 


The birds on the ventilated side laid 1.7 per cent more 


2Poultryman, Western Washington Experiment Station 
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eggs in December, 5.0 per cent more in January, 0.3. per cent . 


more in February and 6.8 per cent more in March. They 
apparently came through the winter in a little better physical 
condition as evidenced by their continued heavier laying after 
the ventilation was discontinued April 1. 

One period of freezing weather in December demonstrated 
that the control of heat and moisture conditions is a decided 
advantage. It appears that one degree increase in heat de- 
creases the moisture content of the air about four per cent. 

One other decided advantage of the heated section was 
that the droppings were never frozen to the dropping boards, 
and the milk, water and green food were never frozen. In 
the unheated section the droppings accumulated in a frozen 
mass, during the three days of continuous cold, and all the 
liquid foods had to be replaced or thawed out frequently. 
The litter remained dry fully as long as in the summer time 
and lasted an average period of thirty days in this heated 
section, while in the unheated section the straw had to be 
changed at least twice a month. When it was renewed it 
had accumulated 60 per cent more weight of moisture than 
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the heated section had in twice the number of days. 

The experiment has demonstrated that the heat and mois- 
ture conditions can be controlled adequately with no injury 
to the health of the birds with the forced ventilation plan 
used, and that this inexpensive equipment holds promise of 
being a practical method whereby the poultryman may con- 
duct his business satisfactorily regardless of weather condi- 
tions. It was always possible to keep the heated section 
several degrees warmer than the non-heated section. The 
self-registering moisture hydrograph could not be operated 
outdoors in the winter time. Each foggy night the marker 
climbed clear over the top of the chart. 

It should be mentioned that feeding experiments were 
run in this house using four different rations; but each 
ration was used in a pen in the forced ventilation section 
and one in the natural ventilated section, as nearly as possi- 
ble the same number of birds being kept in the corresponding 
pens. 


AUTHOR’S NOTE: The author is indebted to George Shoup 
for his assistance in keeping the necessary records and compiling 
the data obtained. It should also be noted that the figures given 


are for the first year only. The experiment will probably be run 
for two more years. 


An Underheat Electric Brooder 
By Harry L. Garver’ 


HE design of the underheat type of brooder described 

in this article, with resistance wire under the sand tray, 

originated with George Quinan, chief electrical engineer 
of the Puget Sound Power & Light Co., of Seattle. In the 
first plan the warmed air came up into the space used by 
the chicks through two centrally located chimneys. 


In order to assist the upward movement of the air under- 
neath the hover and to cause a more uniform ventilation 
throughout the brooder, the author planned a three-inch slot 
running continuously along the back of the brooder for the 
chimney. One-half of the lowest wattage coil is located in 
this chimney space and is not turned off during the entire 
period of brooding. This insures a slow continuous movement 
of warm air under the hover. 

The heating units are controlled by three switches, which 
allows a wide variation in the amount of heat applied. The 


1Rural electric investigator for the _— of Washington, State 
— of Washington. Mem. A.S.A.E 
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heat was regulated manually, but it may be that a more 
economical installation will result in the controlling of the 
two highest wattage heating elements by means of a thermo- 
stat. 

Note in the accompanying drawing that 10-watt lights 
are located on the under side of the hinged top. These 
lights are sufficient to cause the chicks to spread uniformly 
over the sand tray. If the electricity happens to be off 
for three or four hours, the two inches of warm sand will 
provide sufficient heat so that no bad results will be noticed. 

The brooder shown in the accompanying illustration was 
operated for a period of eight weeks during the brooding 
season last spring on a practical poultry farm near Yakima, 
where it proved very satisfactory. Two hundred and two 
day-old chicks were placed in the broder, and two hundred 
were successfully brooded. The total energy consumption 
for the eight weeks period was 100 kw-hr. The outdoor 
temperatures averaged 56 deg. during this period. 


La re 


This drawing shows the details 
of the Washington underheat 
electric brooder that has been 
developed by Mr. Garver in con- 
nection with the rural electri- 
fication project being conducted 
by the Washington Committee 
on the Relation of Electricity 
to Agriculture 
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Recent Changes in Tractors as Noted from 
the Nebraska Tractor Tests * 


By H. L. Wallace’ 


HE year 1927 has been a notable one in several respects 

in the tractor testing work at the University of Nebraska. 

We have tested the largest number of tractors this year 
since the testing work was started, with the exception of the 
first year, during which sixty-four tractors were tested requir- 
ing a testing crew of twelve men. Sixteen tractors were 
tested during 1927 with a crew of three men. We tested this 
year both the largest and the smallest tractor of the entire 
eight years of testing work. The small tractor exerted a 
maximum drawbar pull of 140 lb. and the large one a maxi- 
mum pull of 20,050 lb. The problem of furnishing a load that 
could be applied in suitable increments was a rather serious 
problem. 


In order to test the small garden tractor a special loading 
machine was built. This machine consisted of a Chevrolet 
chassis without the engine. A small gear pump was con- 
nected directly to the transmission in place of the engine. 
Therefore, when anyone of the four speeds of the transmis- 
sion were engaged with the car moving forward, the pump 
was set in motion. A supply tank was connected to the 
pump by two pipe lines. The pressure or return pipe has 
a valve in it located conveniently to the operator of the 
car. By the manipulation of this valve the proper load can 
be maintained, also an increment of loading can be applied 
as low as five pounds if desired. The fact that the clutch 
can be disengaged until the tractor gets up momentum is an 
important feature in this machine. During the maximum 
drawbar test of these small tractors it was found that at 
the maximum pull an increase of ten pounds in the load would 
stall the tractor. Thus the desirability of a loading machine 
in which small increments of loading can be applied becomes 
evident. ’ i 


Quite a different experience was encountered in testing 
the large tractor. Here the problem of getting sufficient 
load was a difficult one. Few people realize the amount of 
resistance needed to create a 20,000-lb. drawbar pull, especial- 
ly when such resistance is of a rolling nature. The loading 
apparatus used in the maximum drawbar test of the large 
tractor consisted of a large steam tractor placed in reverse 
gear with the piston working against about 65 lb. air pressure 
in the boiler and furnishing about 9,000 lb. drawbar pull, a 
dynamometer car yielding about 4,500 lb. and two old Avery 


*Paper presented at a meeting of the Power and Machinery 
Division of the American Society of Agricultural Engineers, at Chi- 
cago, December, 1927. 


1fngineer in charge of tractor tests, University of Nebraska. 
Mem. A.S.A.E. 


A garden tractor undergoing test—the smallest tractor ever tested 
at the University of Nebraska 


tractors—one with all four wheels tied and the other with 
the rear wheels tied—supplying about 3,500 and 3,000 Ib., 
respectively. 

The problem of securing the crankshaft speed of the 
tractor engine during the drawbar test is a problem that 
has given us much concern. We have not yet discovered 
any universal method of connecting a direct-reading tach- 
ometer. To connect such a tachometer to one certain trac- 
tor is perhaps a simple matter but owing to the many de- 
signs of tractors a universal coupling is practically impossi- 
ble. The accompanying illustration shows one that has more 
nearly given universal service than any other type that has 
come to our notice. On all wheel tractors the attachment 
is comparatively simple. In fact, we have had but one 
machine, of the one hundred thirty-five different models, on 
which this counter could not be made to operate. The funda- 
mental principle of this counter is in the making and break- 
ing of an electric circuit, which in turn operates a magnetic 
counter. This counter gives the revolutions of the shaft to 
which it is attached. When the counter is attached to the 
drivewheel a ten-point circuit breaker is used which gives 
the revolutions of the drivewheels accurately to one-tenth 
of the revolution. 

In order to determine the revolutions of the crankshaft the 
following formula must be used: Gear ratio times revolu- 
tions of the drivewheels divided by the time in minutes dur- 
ing which the counter was in operation. 

The advantages and disadvantages in using this counter 
on drawbar testing work are as follows: The engine speed 
cannot be determined until after the test is completed, at 
least a maximum test which is of comparatively short dura- 
tion. Therefore, in running the maximum test a cut-and-try 
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Three views of the tachometer used in the University of Nebraska tractor tests to get the crankshaft speeds of tractor engines 


method must be used, that is, if the engine speed is either 
tvo high or too low another trial must be made with the 
proper change in load. The chief advantage of this counter 
is that the slippage of the drivewheels may be determined 
as well as the calculation of the speed of the engine. 


There has been a very marked improvement in tractors 
since the tractor testing work at Nebraska was first started, 
and more especially the last two years. Our present-day 
tractors show more economical fuel consumption than those 
of only a few years ago. Chart No. 1 gives the fuel economy 
record by years of the tractors that have been tested at 
Nebraska. Each graph is the average of all tractors tested 
that year. It is interesting to compare the years 1920 and 
1927. The tractors of 1920 developed 7.56 hp. per hour per 
gallon of fuel as an average, whereas the tractors of 1927 
had an average of 9.80 hp. per hour per gallon of fuel. The 
average fuel consumption for the eight years of testing is 
8.30 hp. per hour per gallon of fuel. Chart No. 2 shows the 
same superiority of our modern tractors over the earlier trac- 
tors in the economical use of fuel. This chart was developed 
by calculating in per cent the number of tractors during the 
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year that were above the eight-year average. It is to be 
noticed that 91 per cent of those tested in 1927 had a better 
fuel economy record than the eight-year average, whereas 
but 30 per cent of the tractors tested in 1920 had a better 
record than the eight-year average. Therefore, our records 
here at Nebraska show the 1927 tractors to be much more 
economical users of fuel than any preceding models. Of 
course, this is speaking in general terms rather than com- 
paring individual models. 

Our modern tractors are more powerful for the same 
weight than the earlier models. This is shown quite clearly 
in Chart No. 3. Each graph was produced by taking the 
average weight and dividing by the average maximum draw- 
bar horsepower developed for each year. Thus it is shown 
that in 1927, one horsepower was developed for each 233 Ib. 
weight as compared to 356 Ib. in 1920. 

Chart No. 4 gives the average rate of travel for each year 
since the testing work was started. This data was compiled 
from the ten-hour rated load test. 

The drawbar efficiency of the tractors of the last four 
years shows a marked advancement over those of the pre- 
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ceding four years. This increase in efficiency is undoubtedly 
brought about by the introduction of machine-cut gears for 
the transmission which are enclosed in a dustproof case 
and run in an oil bath. Also the adoption of roller and ball 
bearings has played an important part in reducing friction. 

Summarizing Charts Nos. 1, 2, 3, 4 and 5, we find the trac- 
tor of today more economical in fuel consumption, lighter 
in weight per horsepower developed, and faster in rate of 
travel. The increase in rate of travel enables the operator 
to do more in a given length of time. These charts are 
all based on actual test data. 

In addition to the improvements already mentioned we 
find fhe present-day tractor more accessible for repairs, bet- 
ter designed, equipped with air cleaners, and neater in ap- 
pearance. 

It is interesting to note the change in attitude towards 
the testing work. When the testing was first begun, maxi- 
mum power output seemed to hold the attention of both the 
manufacturer and the user. Now the pendulum has swung 
to economy. I have heard several manufacturers during the 
past season say in substance “We have ample power but 
are very anxious to show good fuel economy.” This change 
is also observed in inquiries from farmers. 

Since the larger percentage of work done by the tractor 
on the average farm is drawbar work and since fuel economy 
is a timely issue, it is interesting to note the comparison 
between the rated brake load and the rated drawbar load 
tests conducted at the University of Nebraska. The drawbar 
efficiency for 131 tractors was found to be 69.9 per cent, the 
fuel economy 8.30 hp.-hr. per gallon on the rated brake load 
and 5.07 hp.-hr. per gallon on the rated drawbar load. Since 
the mechanical efficiency in the matter of power developed 
was found to be 69.9 per cent, whereas the use of fuel is 
only 63.3 per cent efficient, wherein lies the difference? 

Charts Nos. 6 and 7 are sample maximum drawbar charts. 
Both charts are identical except Chart No. 7 has the three 
horizontal lines drawn through it, the center one represent- 
ing the mean height of the stylus above the base line and 
the other two lines being fair averages of points to which 
the stylus rose or fell depending on the load. Chart No. 6 
was presented to show that the variations in load are not 
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nearly so obvious until the straight line was drawn, from 
which the eye readily gages the stylus variations. These 
two charts compare very favorably with charts taken during 
the plowing of any ordinary field, so far as the variations 
in draft are concerned. During the process of taking Charts 
Nos. 6 and 7 the operator of the dynamometer attempted to 
hold a constant load, but the factors which finally determined 
the load as recorded by the stylus did not lay within the 
control of the operator, namely, slippage of the drivewheels 
both on the dynamometer car and on the tractor. These 
charts are not presented as representative samples of our 
maximum charts, but rather to show that our drawbar loads 
are never constant in the sense that our brake or belt- 
testing loads are. We have, on the other hand, a surging 
load varying almost constantly, possibly not between as 
great extremes as shown in Charts Nos. 6 and 7 but possibly 
even greater than shown in these charts. 

This very likely accounts for the lower efficiency of the 
fuel consumption as compared to the mechanical efficiency. 
Furthermore, from our observations we have never been able 
to get the tractors to operate satisfactorily on the rated 
drawbar test at the same carburetor adjustments as those 
used on the rated brake tests. This requires that the needle 
valve be adjusted for a richer mixture. It is extremely doubt- 
ful if the ordinary tractor operator working under average 
farm conditions can secure the fuel economy procured on 
our rated brake load tests. Therefore, the tractor testing 
board at the University of Nebraska is seriously considering 
changing the rules governing the tests, in that we will have 
one carburetor setting for all tests instead of adjusting the 
esrburetor for each test as we do at the present time. 

Charts Nos. 8 and 9 were prepared with this object in 
mind. Should the above mentioned rules be changed as sug- 
gested, the adjustment of the carburetor should be one that 
permits the tractor to pull a rather high percentage of its 
ultimate power with fairly good fuel economy. Chart No. 8 
shows the characteristics of the fuel economy curve on two 
different tractors as the ultimate maximum torque is re- 
duced at one per cent intervals. It is to be noticed that 
there is quite a marked difference in fuel consumption at 
about 96 to 97 per cent of the ultimate maximum. The small 
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tables given in Chart No. 8 reveal that reducing the torque - 


97 per cent decreases the horsepower output approximately 
1 hp. but reduces the fuel consumption approximately 5.7 
lb. per hour. Or, in other words, it requires 5.7 lb. of fuel 
to produce 1 hp., which is very excessive. 

The matter of one adjustment of the needle valve of the 
carburetor for all operating conditions is not a new proposi- 
tion to the automotive world. Pleasure cars and trucks have 
been on this basis for some time. ; 

The proposal under discussion seems to have the follow- 
ing points favoring its adoption: 


1. It will make the results of our tests at the University 
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of Nebraska more nearly correspond to the results obtained 
under actual field conditions. 

2. It will give the carburetor manufacturer a definite 
basis upon which to design his carburetor, whereas under 
present conditions one tractor concern may demand maximum 
power output regardless of economy, another may demand 
maximum economy regardless of power output, etc. 

3. It will simplify our testing procedure. 

4. It will permit more uniform treatment of all tractors. 

The results ‘of tests at Nebraska have been checked ac- 
cording to the provisions of the farm tractor rating code of 
the American Society of Agricultural Engineers for the last 
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two years. Only two tractors tested within that time have 
failed to meet the provisions of the code rating. 

A more complete adoption of this code by the manufac- 
turers will do a great deal towards bringing about a uni- 
formity of rating of tractors. There is some confusion and 
misunderstanding among tractor users and prospective trac- 
tor buyers on the matter of tractor rating. We have a good 
many inquiries from farmers on this subject. It is rather 
difficult to explain why two tractors of apparently the same 
maximum output should have a different rated load. 

No special weakness in tractors has developed during our 
tests of the last two years, which might be termed common. 
However, some constructive criticism should be made along 
the lines of convenience in handling the tractors, making 
necessary adjustments, and the comfort of the operator. The 
inaccessibility of some of the adjusting devices should be 
given some attention, especially those adjustments that are 
likely to be made while the tractor is in operation. Tractor 
seats, for the most part, are really uncomfortable. No 
doubt most any kind of a seat could be endured for short 
intervals, but when the long hours which many tractor 
operators use their machine are considered, an uncomfortable 
seat becomes noticeable. Another factor which contributes to 
the discomfort of the operator is the location of the exhaust 
pipe. In some cases the heat from this pipe almost roasts 
the feet of the operator, while in others the fumes of the 
gases are continually being blown into his face. 

We are confronted with a problem that is becoming more 
serious each year, namely, a tendency on the part of manufac- 
turers to wait until fall to submit their tractors for test. 
We do not have the facilities to handle this rush and, there- 
fore, are seeking some solution of the matter. During the 
months of July and August our testing plant is practically 
idle. No doubt it is to avoid the hot weather of the summer 
months that the models are submitted in the fall of the year. 
We would like an expression from those interested in this 
matter as to whether the following would relieve the fall 
congestion: To incorporate in the final report the maximum 
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0.86 


horsepower corrected to standard barometric pressure and 
temperature, such notation to be labeled “corrected horse- 
power.” 


Discussion 


In the discussion following the foregoing paper, L. B. 
Sperry, tractor engineer, International Harvester Company, 
analyzed both the tractors submitted for test at Nebraska 
from the beginning in 1920 up to the present, and also the 
listings of all tractors on the market during the same period 
and noted a consistent trend toward the four-cylinder type. 

He observed that the tractors tested in 1927 as compared 
with those tested in 1920 showed about 30 per cent more 
power developed per gallon of fuel, and that 91 per cent of 
the 1927 tests equalled or bettered the average fuel economy 
of the eight-year period, a commendable trend. Calling at- 
tention to the increased ratio of drawbar to maximum brake 
horsepower and the increased relation of horsepower to 
tractor weight, he expressed the belief that these as well 
as fuel economy will continue to be improved. 

But Mr. Sperry thinks that the rate of travel per hour 
which has reached a high point of 3%, mi. is due to decrease 
slightly. He touched on the effort being made rather gener- 
ally to improve carburetors and manifolds for the better 
handling of heavy fuels, and in that connection referred to 
the confusion and sometimes calamity which arises from the 
word “distillate” which means such a wide variety of things 
that it means nothing. Supporting one of the points made 
by Mr. Wallace, and constituting the peroration of his re- 
marks Mr. Sperry said: 

“We have been congratulating ourselves that we are 
making an improvement in the tractors and giving the farmer 
a pretty good job. But we are asking him to sit upon a steel 
contraption that is almost as good as the pillory. And we 
expect him to ride that all day out in the dust, heat, sun 
and rain and then get down and thank us for building such 
a sturdy tractor. Now we can give him a sturdy frame 
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for his tractor, but I think if anybody deserves any thanks 
it is the Deity for giving the operator such a sturdy frame 
to be able to ride on it.” 

W. H. Worthington, chief engineer, Battle Creek works, 
Advance-Rumely Company, passed on to other phases of the 
subject, mentioning a distinct tendency by all the manu- 
facturers to employ materials and manufacturing costs more 
economically by getting more horsepower out of a given 
number of pounds weight than ever before. He gave parti- 
cular emphasis to the fact that the greatest advances now 
being made in tractors are not in the features of design, 
obvious to any observer, but in the manufacturing processes 
whereby tractors of any and every design are made more 
durable and efficient than in former days, mentioning as an 
example that the way in which piston pins were ground 
not long ago would today be considered a very rough job, 
and that piston pins are now finished by a method which a 
few years ago was applicable only to gages. In spite of this 
it is sometimes said that tractors are not made as well as 
formerly, but this is explained by the wider use and less 
skilled handling to which the machines are subjected. 

On the matter of fuel Mr. Worthington emphasized Mr. 
Sperry’s remarks about distillate, saying that the name cov- 
ered products ranging from something considerably better 
than the average kerosene to a product that is almost a fuel 
oil. He thinks it probable that for many years the oil 
industry will furnish distilled fuel lower both in grade and 
price than gasoline, and desirable for use as tractor fuel in 
engines suitably designed. There probably also will be two 
‘other classes of fuels which the engine designer must keep 
in mind, that is, he must design his engine for some one 
of three types of fuel, the other two being ordinary motor 
gasoline or natural gasoline, pretty much the same thing 
as has been the standard automobile fuel for some years, and 
the newer anti-knock gasolines which require special fea- 
tures of engine design, notably higher compression, to take 
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- full advantage of their properties. He looks for much progress 


in this class of fuel. 

Referring to Mr. Wallace’s suggestion that tractors be 
put through all tests on a single carburetor adjustment, Mr. 
Worthington voiced the opinion that it was not an immediate 
but a rather near practical requirement, as the wider and 
wider use of tractors involved operators of less and less 
technical skill. He looks for additional progress in the exclu- 
sion of dirt from operating parts. While the gears and other 
transmission parts are pretty well protected and require very 
little care or maintenance, the air cleaner problem has not 
been solved and will not be solved for some time. The 
matter of crankcase ventilation, now a feature of automobile 
advertising, is a point on which much more progress is 
necessary in the tractor field, particularly when low grade 
fuels are involved. As regards accessibility, progress has 
been backward, simply because the complete enclosure of 
working parts has made them hard to get at; in fact, get- 
ting to the job is considerably more work than doing it. 

Mr. Worthington closed his remarks with the statement 
that competition is too keen and too capable to offer any 
manufacturer much hope of widening his market by taking 
business away from the other fellow, while the replacement 
market is too small to offer promise. Expansion of business, 
therefore, must come through applying suitable engineering 
to farm problems and methods so as to expand greatly the 
range of work which can best be done by tractor power. 

Differing quite frankly from both the preceding speakers, 
even though one of them is his company associate, President 
Zimmerman of the Society took the position that as regards 
fuel we are at the crossroads. His view is that there is 
no future for the crude oil type of engine, based on the 
fact that all oil companies are working along the line of 
producing from the crude a larger and larger percentage of 
the lighter constituents, mentioning that the cracking pro- 
cesses have reached a point where as high as 80 per cent 
of the crude has been made into high-grade gasoline. He 
believes that the advantages of these lighter fuels from the 
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operator’s standpoint are so great as to warrant their use 
even at a slightly higher cost. This view of things is sup- 
ported not only by the progress now being made in the oil 
industry, but by the fact that this is essentially a chemical 
engineering problem—and the chemical engineer is making 
tremendous strides and accomplishing marvels in many and 
diverse industries. Col. Zimmerman believes that the con- 
version of most of the crude into high quality fuels not only 
is technically and economically feasible, but that the chemical 
engineers are thoroughly competent to work out the processes. 
H. E. McCray, engineer, Deere and Company, developed 
the fact that although originated as a service to the farmers 
of that state, the Nebraska tractor tests now are accepted 
as conclusive not only nationally but internationally, mention- 
ing a visitor from Czecho-Slovakia, who could not speak 
English but had in his pocket Becker’s “Analysis of the 
Lineoln Tests,” printed in German. This world-wide recog- 
nition implies an obligation so to conduct the tests that re- 
sults as issued will be strictly comparable. Consequently 
Mr. McCray commended warmly the proposal to correct the 
test results both for barometer and temperature. j 
Similarly supporting the proposal to make all tests at one 
carburetor adjustment he said that most farmers could not 
and neither they nor the men present would operate a trac- 
tor with the carburetor adjustment whereby maximum econ- 
omy records have been made. He thinks this leads naturally 
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and properly to complete revision of carburetor characteristics 
so as to permit, with one setting, maximum power develop- 
ment and good economy at less than maximum load. He 
added that even humidity has a part in influencing power 
development and economy, and that all these factors should 
be taken into account in arriving at published results. Mr. 
McCray looks for tractor development of the immediate future 
to be in two principal directions, one for the wheat belt 
and the other for the motorization of row-crop production. 

D. C. Heitshu, of the Virginia Polytechnic Institute, pointed 
out room for improvement in steering gears, both by remedy- 
ing designs which “are so reversible that if you don’t hold 
on tight you are liable to lose anything from a thumb to 
half an hour,” and by improving the geometry of the steer- 
ing system so as to reduce the horsepower required at the 
steering wheel. He criticized also designs in which it is neces- 
sary for the operator to stand up to reach certain of the 
operating levers. 

Touching on the subject of low grade fuels, E. W. Lehmann, 
of the University of Illinois, mentioned a case which had 
come to his notice, involving a farmer using three tractors 
of the two-cylinder type. This man collected discarded crank- 
case oil without any purchase price, mixed it with gasoline 
which, due to a gasoline war, he bought at 12 cents, and 
reported that it made a fine fuel. 


Possibilities of Guayule Rubber 


ARMERS in southwestern United States and northern 
F Mexico may soon be growing rubber on an extensive 

seale in competition with the product of the tropical rub- 
ber tree. The plant which they will cultivate as the source 
of this rubber is a shrub called guayule. 

Guayule rubber has been produced for more than twenty 
years, but owing to its inferior quality and limited produc- 
tion it has not thus far been an important competitor of 
plantation rubber as produced by the Hevea, or rubber tree. 
It has recently been announced, however, that it is now 
possible to produce rubber from this source as high in 
quality as the plantation rubber. Experiments in improving 
and adapting the guayule plant have also been successful 
as far as they have gone, and it may become the source of 
twenty or more per cent of the world’s rubber supply. 

An article which appeared in the English edition of the 
September, 1927, “Pan-American Magazine” describes this 
rubber and its production. The following quotations will be 
of particular interest to agricultural engineers. 

“It is well known that the Hevea can not be raised in 
temperate climates, because that tree will flourish only in 
frostless, tropical latitudes. With the advent of the new 
guayule product, however, the need of tropical areas dis- 
appears, for the shrub thrives in temperate and subtropical 
climates. It not only withstands frost but requires it. 

“The wild guayule shrub, little more than a weed, is indi- 
genous to northern Mexico, extending over a bit into the 
Big Bend of the Rio Grande in Texas. It flourishes in 
altitudes ranging from 4,000 to 7,000 ft. above sea level, where 
the rainfall is 7 to 14 in. annually, with considerable dry 
periods every year. It has never been found growing natural- 
ly outside this. area, which in extent, occupies some 130,000 
sq. mi. : 

“In central California 200 acres of the guayule shrub have 
been planted. So successful have been the results that an 
additional 600 acres are about to be set out. 

“It is the aim of those responsible for the studies already 
made that guayule growing shall be in the hands of the 
individual farmer and landowner, whose planting, cultivating 
and harvesting operations will be guided and financed by 
the central factory organization in his vicinity. This central 
factory will buy and mill his product in much the same 
manner as the sugar industry is now conducted. Supplied 
with seedlings from the central organization, the farmer 
will plant, say, a quarter or a fifth of his total guayule area 
each year, depending on the type of land he happens to 
own. Since it takes about four years for a shrub to mature 


ready for harvesting (uprooting), this rotating process will 
practically iron out labor peaks and will furnish a regular 
income. 

“It -has been found that the guayule shrub will continue 
to manufacture and store up energy in the shape of rubber 
within its cells even if for any reason, such as an unfavor- 
able market, it is not harvested on scheduled time. Con- 
versely, it may be harvested earlier if there is sufficient 
incentive, such as a high market or national emergency. In 
these respects it differs from almost any other agricultural 
product and promises to be an attractive crop and most 
acceptable to the farmers. 

“In the California plantation no irrigation is employed, and 
it is expected that none will be necessary on any of the 
farms that may add guayule growing to the list of their 
products. The spacing of the plants is designed with special 
reference to the root system, which will exhaust at a given 
period the available moisture remaining in the soil after the 
winter rains. * * * * * 

“A good average shrub will yield from 14 to 16 per cent 
of rubber. The rubber thus obtained is of the same chemical 
composition as Hevea rubber, except that in the mechanical 
process of extraction approximately 20 per cent of resin is 
incorporated with the pure rubber. In many manufacturing 
compounds this resin serves a useful purpose, replacing 
softening agents that would otherwise have to be milled into 
the harsher Hevea rubber. 

“Considering the economies of production, it has been the 
aim of the California experimenters to make guayule a 
machine-grown, cultivated, harvested and fabricated product 
from start to finish. By the employment of every modern 
labor-saving device it is anticipated that guayule can be pro- 
duced at a cost that will permit it to be marketed success- 
fully in competition with rubber from other sources. 

“Tt is said by George H. Carnahan, president of the Inter- 
continental Rubber Co., that the annual production of a 
billion pounds of crude Para rubber in the Far East requires 
the continuous employment of 600,000 laborers, meaning that 
the output of rubber per man for a year is 1,660 lb. Against 
this it is estimated that the same amount of guayule rubber 
can be produced by 40,000 men continuvusly employed at 
comparatively high wages, but utilizing every possible labor- 
saving device throughout the entire process of cultivation and 
preparation for market. This represents an annual return of 
25,000 Ib. of rubber per man, and the ratio of 1,660 to 25,000 
is sufficient, according to Mr. Carnahan, to offset the low labor 
costs which apply in the East.” 
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An Enlarged Agricultural Engineering Program 
for the South* 


By D. S. Weaver’ 


HE great revolutions in the industries of the nation have 

been brought about chiefly by engineers, but the out- 

standing change yet to take place is that toward which 
we, as a group, are bending our efforts—an engineered agri- 
culture—a change which will enable the average farm worker 
to enjoy the privileges and profits which should be his and 
which should differ in no particular from the privileges and 
profits enjoyed by industrial workers, except that they will 
be proportionately greater because of the manifold blessings 
which the tiller of the soil finds inherently entwined in his 
daily work, and which no factory worker can ever know, 
no matter how pleasant his working conditions. 


It was not so many years ago that seventy-five per cent 
of our population was engaged in the primary occupation 
of obtaining food from the soil. Little by little that per- 
centage has dwindled until the latest reports show only thirty 
per cent living in villages of five hundred or less or on farms, 
and it is probably not greatly in error to state that only 
twenty per. cent are engaged in tilling the soil. With an 
ever-increasing number of consumers and an ever-decreasing 
number of producers it would seem that the efforts of the 
producers would be more and more highly prized by the 
people as a whole and that their services would be more 
highly rewarded. There is no doubt that this is true to 
some extent but until the average farm worker can command 
a dollar to dollar equality for his hour’s work in the field 
or in the barn as compared to the worker in the factory 
or the clerk in the store, and until the farm owner receives 
for his investment in time, land and equipment the same 
sure return, dollar for dollar, as the owner of a business or 
the stockholder in a corporation, our task stands clearly 
before us. The task of assisting farmers to produce more 
per acre should be handled, and is being ably handled, by 
agricultural workers in other fields, but to us falls this far 
more fundamental, though only lately conceived, task of 
helping them produce more per worker. Making two blades 
of grass grow where one grew before or two drops of 
milk flow where one flowed before is fine, and we should 
lend every effort to our coworkers in other fields, but to 


make one man do what two (and many more) did before 
is our task. 


In every one of the southern states there are men engaged 
in some form of agricultural engineering work in the employ 
of the state agricultural college or university, and in most 
of these states there are one or more men in each of the 
teaching, extension and research divisions. With the avail- 
able man power and physical equipment each group has laid 
out a program of activities. With these things in common 
are there not several bases on which we can enlarge our 
programs? I will touch on just a few. 


First, increased morale and financial support from head- 
quarters. In general it is my belief that no one single factor 
will give the increased vigor and renewed stimulus to our 
work as effectively as the creation of a separate bureau of 


agricultural engineering in the U. S. Department of Agri- 
culture. 


Almost without exception our deans of agriculture are 
farm bred and reared and have a good background of farm 
conditions, yet I believe that in a number of cases the back- 
ground is too far back. In other words, have our deans and 
directors ever tried to start a tractor on a cold morning? 
Have they ever tried to cross a modern terrace with a binder? 
Have they ever been faced with the necessity of complying 
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with regulations Jaid down for the production of “Grade A” 
milk, as regards barn equipment? Have they ever wired a 
house and barn or installed at bathroom in their farm home? 
In other words are they up to the minute in their first-hand 
contact with farm life as it exists in 1928, or do they still 
think in terms of the good old days of kerosene lights and 
cow stables knee deep in filth? One of our biggest prob- 
lems is the lack of appreciation of just what we are driving 
at and could do, on the part of those who have fingers on 
the purse strings. They are not unjust; they simply need 
our help in pointing out the way. Here is where some of us 
are guilty of neglect of duty; we are so busy with our vari- 
ous lines of activity that we are apt to overlook opportunities 
to expand by not keeping in close touch with headquarters. 

Second, closer cooperation between departments of agri- 


cultural engineering. I see no reason why there should not 
be several cooperative projects. With so many channels in 
which to place our funds we ought not to duplicate efforts 
of workers in neighboring states. Again there should be 
cooperative projects with other departments in our own col- 
leges and stations. 


Third, increased contact with manufacturers whose prod- 
ucts we are constantly using. At first thought we are apt 
to think chiefly of the implement manufacturers in this con- 
nection, but there are numerous others whom we may serve, 
while serving the farmer, and who are only too anxious to 
show keen interest and inject new enthusiasm in our work, 
such as the Portland Cement Association, the various lumber 
associations, clay products group, and the sheet steel industry. 

Fourth, assisting and being assisted by the farm papers. 


The past five years have seen the addition of regular agricul- 
tural engineering columns or departments to a great many 
publications read by farmers, and the editors and publishers 
are finding ever-increasing interest in such work. 


Fifth, increased publicity to our work and to farmers who 
are making outstanding successes, due partly at least to 
their adopting modern methods and modern equipment. These 
men are our “masterpieces” so to speak. Their use of engi- 
neering in agriculture is the goal we must set up before the 
rest of our farmers, and we cannot give these men too much 
praise as they are often true pioneers. I can give one 
outstanding example, living in a neighboring county to our 
college, who has assisted our work at the college more than 
any other single person in the past four years. , 


W. T. Moss, Youngsville, N. C., completed a one-year course 
in agriculture at North Carolina State College in 1913 and 
began farming on thirty acres of land with two mules. After 
enduring the hardships of most young farmers he became 
convinced that, if he was going to make a success of farming, 
he must resort to methods then unheard of in his community, 
and with the stimulus for reading and study which he received 
in his short stay at the college he began to study the imple- 
ment catalogs that the various companies furnished and the 
desire to farm in the best sense of the word became fixed 
in him. With no capital but that which he had saved he 
set about to improve his conditions. His observation soon 
forced him to realize that the labor and power situation 
was the one on which to center his attack, although not 
the only one, and he has never ceased in his efforts to secure 
the best seed and to fertilize properly. In these respects 
he does not differ from hundreds of other farmers in the 
state, but as the years went by he became convinced that 
the weakness of his business and that of his neighbors lay 
in their use of power.and machinery. Six years ago he bought 
his first two-horse riding cultivator, now he has six. Four 
years ago he bought a tractor, and he says it has earned its 
cost over and over. He is now equipping it for night plowing. 

He farms 150 of his 225 acres and raises any crops that 
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he can handle with his equipment. His fields are not level, 
most of them are terraced; the additions to his original 30 
acres have been at various times and his farm does not lie 
all in one piece. He handles his tenants in a unique way, 
and he freely states that the use of farm equipment has made 
possible his success. 

Two years ago his practices were brought to our attention 
and he was asked to attend our annual farmer convention 
and give an address. His talk to the farmers was one of 
the high spots in the program and this past December he ad- 
dressed the farm agents assembled at the college. Proper 
publicity given to men of his type will bring about an enlarge- 
ment of our program more quickly that any other method we 
can devise. 

The “master farmer’ movement which is becoming na- 
tional in its scope is paying honor to men engaged in agri- 
culture who deserve it, and it is no less imperative that we 
recognize such leaders in our field. The “‘master farmer” 
movement was inaugurated in North Carolina this year and 
I believe the score card worth reading here, at least that 
portion which deals with our work. Of the one thousand 
possible points three hundred and thirty-five, just about one- 
third, were scored on agricultural engineering phases. These 
points follow: 

“Terracing and Drainage. (25 points) If rolling land in 
cultivation which needs terracing has not been terraced and 
land in cultivation which needs draining has not been drained, 
deduct 25 points. If some of the lands in cultivation which 
need terracing or draining have been terraced or drained, 
deduct from 25 points that proportion of 25 points which 
the unterraced or undrained lands are to the whole of the 
lands in cultivation needing terracing or draining. If all 
the land in cultivation needing terracing and draining are 
terraced or drained, and the proper care is being given those 
already built, make no deduction. 

“Adequate Equipment. (45 points) In scoring on this item 
the tools and other equipment must be adequate for the kind 
of farming practiced and such as to economize man labor 
and cost of production. Deduct only as equipment falls short 
of these requirements. 

“Housing. (10 points) If implements when not in use are 
kept under shelter where protected from the weather and 
other damaging influences, make no deduction. As this ideal 
condition is departed from deduct proportionally. 

“Repair. (10 points) If such equipment is in hand, used 
and is kept in good repair make no deductions. If equipment, 
whether new and good or old and inadequate, is not kept 
in repair, deduct from the 10 points in the same proportion. 

“Adequate Farm Buildings Conveniently Arranged. (30 
points) The buildings should be adequate and suited to the 
kind of farming. Suitability of the buildings, or their adapta- 
tion to the needs of the kind of farming done should be giv- 
en 15 points and deduction made as they fall short of the 
requirements of adequacy and suitability. Convenience of 
arrangement may be judged from two viewpoints: First, 
convenience of location, such as near the center of the culti- 
vated land, ‘to roads, the residence, etc., and, second, the 
convenience of location in relation to each other and con- 
venience of interior arrangements for doing the work re- 
quired. These considerations should be given 15 points and 
deductions made for departures from the ideal. 

“Layout of Farm and Fields. (15 points) If the layout of 
the farm is such as to make the fields readily accessible from 
the buildings, regular in form and free from. gullies, 
rocks, bushes, etc., a full score may be allowed. If the fields 
are small, patchy, irregular and broken by gullies, bushes, 
ete., severe deductions should be made. Large, regular and 
uniformly shaped fields, free from all obstructions to the 
use of large labor-saving implements reduce the cost of pro- 
duction and enable the farmer to cultivate more land with 
less cost for man labor. Topography should be considered 
for location of fences, roads, buildings, etc., 

“Repair and Upkeep of Buildings. (50 points) All build- 
ings must be kept in good repair and neat and clean. Wood 
work should be painted. 

“Condition of Fields. (20 points) Fields should be well 
cultivated, free from weeds, free from gullies, and wet, un- 


drained, nonproductive spots or portions. Pastures should 
be free from weeds and brush. 
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“Maintenance of Fences, Ditches and Roads. (15 points) 
Fences should be ample and strong for the control of stock 
and deduction made for inadequate fencing for the kind of 
farming practiced, and for loose wires, boards, or rails and 
for rotten and absent fence posts. Ditches should be kept 
open and their banks free from weeds and brush. Good farm 
roads are an important aid to satisfactory farming, and 
rough, impassable roads either on the farm or in front of 
the farm should merit a deduction. 

“Appearance and Condition of Yard and Lots. (15 points) 
This item includes condition and appearance of the barnyard 
and lots as well as the yard around the homes. A barn 
yard that is not properly drained, that is, dirty and unkempt 
and not adequately fenced and protected, should be severely 
penalized. ‘In scoring the home yards the lawn shrubbery 
and flowers should be considered. A well-kept lawn, with 
trees, shrubbery and flowers properly set out, although it 
may be small, should not be penalized. 

“To be convenient the home must be sufficiently large 
and arranged for the comfort and convenience of all mem- 
bers of the family. An attractive home may not be large 
and expensive, nor need it be elaborately or expensively 
furnished, but it must be tastefully furnished and have a 
homelike appearance. The arrangement of the rooms must be 
such as to conserve the health and make for the convenience 
of those who live and work in the home. 

“Labor-Saving Equipment in House. (50 points) Water- 
works, light, bath, and sewage are labor-saving conveniences 
which count for much. If electricity is available, vacuum 
cleaner, electric iron, sewing machine motor, and electric 
washing machine should be among the labor-saving pieces 
of equipment in the home.” 

To us as agricultural engineers, this score card of the 
“master farmer” can mean only two things: Either we have 
fallen greatly behind our coworkers in other fields of agri- 
culture in the past, or there is an awakening in the minds 
of our agricultural leaders of the tremendous possibilities 
of our services in the future. If they, after long thought 
and careful analysis, assign 335 points out of a 1000 to our 
field, can we do aught but accept the challenge? 

And what a distinct challenge to the best that we have. 
We are all young men; we are engaged in the youngest 
and at the same time the oldest phase of agriculture. Let 
us so enlarge our program of activities that we can meet 
this challenge and give to our profession its rightful place, 
at the top of the list of activities which are striving to enable 


the farmer of the South to set up and maintain a decent 
standard of living. 


The Competition of Capital 


HROUGHOUT the business world today the complaint is 
common that, while the volume of business is large, 
profits are small and uncertain. This means that, as a 
result of the increasing amount of capital available to the 
industries, their capacity has been increased until only those 


. which are most effectively equipped and capably managed 


are able to make profits. Everywhere it is said that the 
capacity of the industries is in excess of the demand for 
products, but, except at brief periods, this is always true and 
is a sign of industrial progress. It is also true, however, 
that much of the capacity is not of the latest and most eco- 
nomical kind, but in the way of elimination. There is always 
profit for the low-cost producers, but the high-cost producers 
go to the wall as industry moves forward. 

There is no competition so irrepressible as that of new 
capital with old. The stream of new capital which is always 
coming upon the market is bound to force itself into employ- 
ment somewhere, and it has an advantage over the old invest- 
ments in being able to utilize the very latest offerings of 
science and invention. In these days, when the frontiers 


of scientific knowledge are being extended rapidly, when the 
facilities for research are daily increasing, and when im- 
provements in industry are constantly producing a flow of 
new capital, it may be expected that the industrial pace will 
be faster in every succeeding decade. 
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A review of current literature on agricultural engineering by R. W. Trullinger, specialist 


in agricultural engineering, Office of Experiment Stations, U. S 


- Department of Agriculture 
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Studies on Film Accumulation in the Sprinkling Filter Bed, W. 
Rudolfs and D. Peterson (New Jersey Stations Report 1926, pp. 
498-505, figs. 3).—Data collected on old and new film throughout 
one year showed fluctuations, but there is a general trend. The 
average amount of wet film deposited upon a tile each week 
weighed approximately 3.5 gm., with a variation of from 2 to 5 
per cent solids. The rate of film deposit was not uniform through- 
out the bed in regard to total deposit, amount of solids, and per- 
centage of ash. The older film showed a fluctuating but gradual 
increase in solids content from one sloughing period until the 
next, with an increasing percentage of ash. The action and effi- 
ciency of new and old film throughout the bed changed accord- 
ing to its accumulation. It is suggested that the design of a 
filter bed should depend on the amounts of solids to be handled. 


Experimental Bacterial and Chemical Pollution of Wells, via 
Ground Water, and the Factors Involved, C. W. Stiles, H. R. Cro- 
hurst, and G. E. Thomson (U. S. Public Health Service, Hygiene 
Laboratories Bulletin 147 (1927), pp. \X + 168, pls. [4], figs. 
[58]).—This is a progress report of these studies, including also a 
Report on the Geology and Ground Water Hydrology of the 
Experimental Area of the United States Public Health Service 
at Fort Caswell, N. C., by N. D. Stearns. 

In studies of the distance to which excretal pollution of soil 
will travel in sandy soil with slowly moving ground water, bac- 
terial pollution with ‘‘Bacillus Coli’’ was recovered from well water 
in 1,218 samples taken under a most rigid technique at distances 
varying from 1 to 232 ft. away from the experimental trench in 
which excretal pollution was placed. Chemical pollution was 
recovered from well water up to 450 ft. from the same trench. 
Both uranin and B. coli traveled in the direction of the ground 
water flow, and neither was found in other portions of the experi- 
mental field. Wet weather, resulting in high ground water, was 
conducive to extension of the pollution, whereas dry weather, re- 
sulting in low ground water, was inhibitive of the extension and 
conducive to purification of the ground water. It was found that 
B. coli tends to localize in the upper blanket at or near the 
ground water table, and water samples in a given well from this 
blanket may show heavy B. coli pollution, while water samples 
a few inches lower may be B. coli negative. When the ground 
water falls, B. coli tends to filter out into the capillary fringe or 
into the soil. If the soil remains dry sufficiently long B. coli 
dies. Uranin appeared to float out in a blanket at or parallel 
and close to the ground water table, and tended to filter out into 
the capillary fringe and soil. However, it did not seem always 
to rise with higher ground water. 

Experimental B coli infection of the ground water had remained 
alive for 2 years and 8 months when last examined, while uranin 
remained visible in the ground water for 2 years and 7 months. 

The changes of the ground water elevations appeared to be 
very complex and of at least four kinds, namely, (a) the upward 
trend of the ground water table due to hydraulic pressure up- 
stream, (b) the superposition of new ground water by transit from 
surface water downward to an old ground water table, (c) a new 
and higher ground water table due to a flow of new water from 
upstream over a former ground water table, and (d) a wave flow 
from upstream over a former ground water table. These movements 
seem to play an important part in the progression of the pollution, 
carrying the bacteria along to more distant points. 

As polution traveled it did not appear to expand laterally but 
appeared to contract to narrower breadth. Under the circum- 
stances it is considered obvious that circular cesspools have a 
mathematical advantage in this respect over square or oblong pits. 

A mathematical analysis of the spread of pollution, as indicated 
by these results, leads to the conclusion that distance from points 
of pollution represents the great factor of safety in water supplies. 


Commercial Brooder Equipment and its Operation, G. R. Shoup 
(Western Washington Station Popular Bulletin 2-W (1927), pp. 
18, figs. 9).—This equipment is described and illustrated, and work- 
ing drawings and bills of material of different parts thereof are 
included. 


The Puyallup Laying House, Mr. and Mrs. G. R. Shoup (Western 
Washington Popular Bulletin 4-W (1927), pp. 52, figs. 21).—Practical 
information on the planning and construction of laying houses 
adapted for Washington conditions is presented, together with 
working drawings. 


Distribution and Succession of Protozoa in Imhoff Tanks, J. B. 
Lackey (New Jersey Stations Report 1926, pp. 506-520, figs. 7).— 
These studies showed that flagellates are far more numerous 
than ciliates in Imhoff tanks. Vertically flagellates are present 
in maximum numbers, usually between 5 and 7 ft. There is no 
definitely located point for the ciliate maximum. There is as yet 
no proof of a well-defined seasonal succession for any of the 
protozoa. It was found that tanks which are not foaming have 
relatively small protozoan populations. The numbers of protozoa 


decreased to the point of defaunation in tanks which are shut 
off, and conversely they increase enormously if a tank runs 
indefinitely. Their numbers are independent of the observed ranges 
of H-ion concentration and temperature in the tanks. They are 
largely sapropelic forms so that a continuously running tank 
offers a constant food supply for them. There is an absolute 
correlation between large increases in their numbers and foaming, 


although no definite explanation is available for the part they 
take in foaming. 


Imhoff Tanks, W. Rudolfs, H. Heukelekian, P. J. A. Zeller, 
D. Peterson and J. R. Downes (New Jersey Stations Report 1926, 
pp. 443-462, figs. 9).—Experiments with three Imhoff tanks are 
reported which dealt especially with the influence of reaction 
on zoological, chemical, and bacteriological characteristics. 


It was found that the solids retained in the tanks increased 
greatly because of an effort of the operator to improve the char- 
acter of the effluent. A comparison of two of the tanks, one 
treated with lime and the other untreated, showed that the treated 
tank gave no sign of foaming and was free from scum for several 
months in spite of the fact that it was continuously operat- 
ting, whereas the untreated tank had to rest and could not 
be put into operation for a long time on account of heavy foaming. 
Gas production and composition were found to change with the 


-operation or resting of a tank. During the first few days of opera- 


tion after a prolonged resting period, methane production was the 
highest. Protozoa increased in direct proportion to the percentage 


solids increase, but bacterial numbers reached their peak before 
the percentage solids was highest. 


Effect of Lime on Sludge Digestion, W. Rudolfs, H. Heukelekian, 
P. J. A. Zeller, D. Peterson, and J. R. Downes (New Jersey Sta- 
tions Report 1926, pp. 412-443, figs. 12).—Studies are reported which 
showed that the effect of lime on sludge digestion is pronounced, 
influencing the flora and fauna and consequently the chemical 
intermediate and end products. Lime also changes the physico- 
chemical relation in sewage solids so that the solids are differently 
distributed in the liquid phase with different reactions. 
In general, lime additions up to a certain point stimulate the 
numbers of bacteria, but maximum numbers do not necessarily 
mean maximum digestion. With higher reactions, above pH 7.6, 
great fluctuations in bacterial numbers occur, indicating a condi- 
tion of instability. At these higher reactions the odors emanating 
from digesting material are stronger. The numbers of protozoa 
decrease markedly when the reaction of the digesting material 
is changed from pH 7.2 to 7.6, and higher reactions cause rapidly 
alternating increases and decreases. However, the variations of 


pH values between 7.2 and 8.8 have no limiting effect on the 
variety of species. 


Liquefaction was found to overbalance mineralization at pH 
7.2, but the reverse is true at reactions of pH 7.6 and above. The 
most rapid and satisfactory digestion proceeds at pH values of 
from 7.3 to 7.8. If the reaction of incoming fresh solids is kept 
at pH 7.3 to 7.6, odors are practically absent. 


Daily additions of fresh solids, kept at pH values of from 7.3 
to 7.6, can be increased from 2 to 3.5 per cent dry solids, and 
possibly to 5 per cent, reducing the relation of ripe sludge neces- 
sary for efficient digestion from 50 to 1 of fresh solids daily to 30 
to 1, and possibly to 20 to 1. 


Unadjusted but properly seeded material requires a per capita 
digestion space in summer of not less than 2.6 to 2.7 cu. ft. Witb 
reaction control this per capita effective digestion capacity can 
be reduced under these conditions to 1.4 to 1.5 cu. ft. 


Destruction of the Khaki Weed, C. T. White (Queensland Agri- 
cultural Journal, 25 (1926), No. 6, p. 512).—The khaki weed (Alt :r- 
nanthera achyrantha), native of South America and said tc be 
spreading in parts of Queensland, is reported to be easily Jes- 
hte ggoe = hoe na salt at the rate of 1 to 2 tons per acre. A solu- 

on containing 0.2 per cent of arsenic is also indicated as effective. 
Hand grubbing is best in small areas. eee 


Idaho Weeds: How to Know and Control Them J. C. Ay 

7 » J. C. Ayres, H. 
W. Hulbert, and Cc. B. Ahlson (Idaho Agricultural College Exten- 
sion Bulletin 65 (1926), pp. 73, figs. 32).—A general discussion of 


weeds and their control, with specific informa - 
portant in Idaho. on ee 


Some Crops Subduing Weeds, V. P. Struve ¢Trud y 
Selek. (Bul. Appl. Bot. and Plant-Breeding), 16 (1926), ‘Ne. eh 
171-179; Eng. abs., p. 179).—Potatoes, summer fallow, flax. Bras- 
sica rapa, and a mixture of vetch and oats showed ability 'to sup- 
press weeds in the order given during three years at the 


sino (Tambov) Experiment Station. The seeding rate ‘an tee 
individual development of the crop seemed of essential importance 


Too thick seedings showed as many impurities as thin ones. Only 
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normal seedings could smother weeds. With normal seedings the 
weeds are subdued most effectively by crops whose growth curve 
parallels that of the weeds. 


Housing Farm Poultry, R. T. Parkhust, P. Moore, and M. R. 
Lewis (Idaho Agricultural College Extension Bulletin 42, rev. (1927), 
pp. 38, figs. 29).—This is a second revision of this bulletin. 


The Planning of Poultry Houses ({Great Britain} Ministry of 
Agriculture and Fisheries, Miscellaneous Publication 47 (1927), pp. 
26, pls. 7, figs. 3).—Practical information is given on the planning 
of poultry houses adapted to conditions in England, together with 
working drawings, specifications, and bills of materials. 


The Construction of a Laying House for Poultry (North. Ireland 
Ministry of Agriculture Leaflet 28, rev. (1927), pp. 8, pl. 1).—Prac- 
tical information on the planning and construction of laying houses 
for poultry adapted for conditions in Northern Ireland is presented, 
together with working drawings and bills of material. 


The Painting and Preservation of Poultry Buildings, W. C. 
Thompson (New Jersey Stations Hints to Poultrymen, 15 (1927), 
No. 10, pp. 4, fig. 1).—Practical information on the subject is 
given. 


Spraying and Dusting Experiments with Weeds in 1924 and 1925, 
P. Bolin (Meddel. Centralanst. Forsoksv. Jordbruksomradet [Swe- 
den], No. 303 (1926), pp. 117, fig. 1; Eng. abs., pp. 106-110).—Con- 
tinued investigations in Sweden showed sulfuric acid solutions (3 
to 4 per cent) to average more effective in controlling weeds in 
cereals than solutions of iron sulfate, sodium nitrate, or brine, or 
dusting with Hoefer’s weed powder or calcium cyanamide. The 
greater average yields made by the crops sprayed with sodium 
nitrate solution seem largely due to its fertilizing effect. Calcium 
eyanamide similarly surpassed Hoefer’s weed powder. Dusting 
was not as effective as spraying in weed control. Best results 
with powdered chemicals seemed to be had by dusting the crop 
when wet with dew, i.e., early in the morning, especially when 
the dewy morning is followed by a hot, sunny day. 


Weeds: Their Identification and Control, M. P. Tullis (Saskat- 
chewan ‘Department of Agriculture Bulletin 57, 5. ed., rev. and 
enl. (1926), pp. 88, figs. 119).—Practical information is given re- 
garding weed habits and on the control and eradication of annual, 
biennial and perennial weeds. The characteristics and illustra- 
tions of the plants and seeds of weeds important in Saskatchewan 
are presented to aid in identification. 


Weeds of Cultivated Crops in the District of Pergamino, Buenos 
Aires [trans. title], L. R. Parodi (Rev. Facult. Agron. y Vet. 
Buenos Aires, 5 (1926), No. 2, pp. 75-171, pls. 7, figs. 19).—The 
characteristics and habitats are indicated for the commonest weeds 
in cultivated crops in the district of Pergamino, northwest of 
Buenos Aires. The weed flora in the flax and wheat seed are 
described, with a determinative key to the weed seeds, based on 
structure. 


General Discussion on the Effect of Lime on Sludge Digestion, 
W. Rudolfs, H. Heukelekian, P. J. A. Zeller, D. Peterson, and J. 
R. Downes (New Jersey Stations Report 1926, pp. 489-498).—Data 
obtained at the station are summarized and discussed, indicating 
that in the effect of lime on digestion several factors are of more 
or less importance, including its effect on the activities of micro- 
organisms, chemical reactions induced, and the change in the 
physical condition of the digesting material. The effect on the 
activities of microorganisms may be to make the medium more 
favorable for acid producing organisms, to induce the establish- 
ment of a predominantly different flora, or to make the medium 
less or more favorable for protozoa. Chemically lime affects the 
organic and mineral acids and, under certain circumstances, favors 
the liberation of ammonia. Physically it flocculates the finely 
divided materials, changing the viscosity and affects the surface 
tension of the liquid. 


Separate Sludge Digestion Tank Experiments, W. Rudolfs, H. 
Heukelekian, P. J. A. Zeller, D. Peterson, and J. R. Downes (New 
Jersey Stations Report 1926, pp. 463-480, figs. 11).—Experiments 
in a separate sludge digestion tank with a capacity of 25,000 cu. 
ft. are reported, and the results compared with those obtained 
in an Imhoff tank. 

On the assumption that at least 100 days sludge storage capacity 
is required for Imhoff tanks, the covered separate sludge digestion 
tank did as well as a good working Imhoff tank. It appeared 
that the reaction of the contents of a tank can be controlled with 
a greater degree of accuracy in separate sludge digestion tanks, 
and that the daily addition of definite quantities of fresh solids 
to ripe sludge is simpler. It is easier and more economical to apply 
heat to a separate sludge digestion tank than to an Imhoff tank. 


Amounts of Lime Necessary for Adjustment of Fresh Solids and 
Material in Digestion Tanks, W. Rudolfs, H. Heukelekian, P. J. A. 
Zeller, D. Peterson, and J. R. Downes (New Jersey Stations 
Repert 1926, pp. 481-489, figs. 6).—Data are presented to show the 
amounts of lime necessary to adjust the reaction of incoming fresh 
solids of different concentration, and examples are given for the 
correction of poorly working acid tanks. 


Comparative Tests of Radiator Finishes, W. H. Severns (Journal 
American Society of Heating and Ventilating Engineers, 33 (1927), 
No. 1, pp. 23-28, figs. 3).—Studies conducted at the University of 
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Illinois are reported from which the conclusion was drawn théic a 
certain standard radiator with a certain standard finish must 
be made the basic standard of comparison for tests of radiator 
finishes. 

It was found that the color and chemical composition of the 
finish pigments and the vehicle used to carry the pigments of the 
basic finish must be defined if results are to be useful. The color 
of the pigment is apparently not so important as the chemical 
composition of the finish pigments and the vehicle used to carry 
them. It was further found that the reduction of the heat trans- 
mitted by a radiator coated with aluminum bronze is not as 
much as 25 per cent, as widely reported for all classes of radiators, 
but that it may range from about 18 per cent for special and 
very effective radiators down to 9 per cent or less for wider and 
higher column type steam radiators. 


Flow of Water Through Porous Concrete, W. C. Kirchoffer 
(Water Works, 66 (1927), No. 9, pp. 351-354, figs. 9).—Experiments 
on the loss in head when water is passed through porous concrete 
are reported, from which conclusions are drawn as to the type 
of concrete slab which will make a good substitute for well screens 
and for pipe manifolds and strainers in filter bottoms. 

The results indicate that for well screens clogging is appar- 
ently overcome, for filter bottoms washing may be done satisfac- 
torily without injury to the filters and that in general porous 
concrete is well adapted for such uses. 


Gaseous Explosions, IV, V, G. G. Brown and G. B. Watkins 
(Industrial and Engineering Chemistry, 19 (1927), No. 3, pp. 363- 
369, figs. 5).—The fourth and fifth contributions to the subject 
from the University of Michigan are presented. 


IV. Rate of rise of pressure, velocity of flame travel, and the 
detonation wave (pp. 363-366).—Velocity of flame travel and rate 
of rise of pressure are shown to be similar and to vary in the 
same way with changing initial conditions. Detonating mixtures 
of pure liquid fuels and substantially theoretical oxygen were 
exploded with various amounts of nitrogen in the constant volume 
bomb. The amount of nitrogen necessary to reduce the intensity 
of the detonation to an arbitrary standard was found to vary 
directly as the rate of rise of pressure. The conclusion is drawn 
that the rate of rise of pressure upon the explosion of a fuel 
mixture is the major factor indicating the tendency of that fuel 
mixture to set up the detonation wave in a progressive homo- 
geneous reaction, and that engine knock is not due to a detona- 
tion wave as recognized in progressive homogeneous explosions. 


V. The probable mechanism causing ‘‘detonation’’ in the inter- 
nal combustion engine (pp. 366-369).—It was found that if the 
maximum rate of rise of pressure as determined in a progressive 
homogeneous reaction under constant initial conditions be divided 
by the autoignition temperature on the absolute temperature scale, 
a number is obtained which varies directly as the knocking ten- 
dency of that particular fuel in an engine. This fact suggests that 
rate of rise of pressure and autoignition temperature are the two 
factors determining the tendency of fuels to knock in an engine, 
and that autoignition of the unburned mixture adiabatically com- 


pressed against hot surfaces is the mechanism causing fuel knock 
in an internal-combustion engine. 


Study of Sewage Settling Tank Design, C. H. Capen, Jr. (Engi- 
neering News-Record, 99 (1927), No. 21, pp. 833-837, figs. 5).— 
Studies are reported the results of which indicate that the majority 
of settling tanks are inefficient, the efficiency being reduced by 
the presence of excessive amounts of sludge and scum, The most 
efficient tank has been found to be one with an even distribution 
of flow at both inlet and outlet ends, both being preferably sub- 
merged and arranged symmetrically. The depth of the tank appar- 
ently has little effect on the the efficiency. Long, narrow tanks are 
not generally as good as those with a ratio of length to width of be- 
tween 4 to 1 and 5 to 1. Baffles can be helpful but are more often 
detrimental than useful. Velocity has been found to be an impor- 
tant factor in design, although high accidental velocities due to 
sludge accumulation may be harmful. 


Two-Year Record of Farm Service, R. Boonstra (Electrical 
World, 90 (1927), No. 12, p. 568, fig. 1).—An analysis of electrical 
energy consumption and connected loads on 2,297 Illinois farms 
is graphically presented. 


Book Review 


‘*Electricity on the Farm and in Rural Communities’”’ is the title 
of a new 136-page bulletin published by the Committee on the 
Relation of Electricity to Agriculture, 1120 Garland Building, Chi- 
cago, Illinois, as ‘‘C.R.E.A. Bulletin,’’ Volume IV, No. 1. This 
bulletin is a summary of the results of investigations conducted in 
twenty-four states during the past four years and presents a digest 
of all information on the subject of rural electrification at the 
command of the Committee. At the beginning of the bulletin are 
featured the men who have been largely responsible for rural 
electric developments, and a brief review of the organization for 
handling the rural electric problems. The book contains 210 illus- 
trations, 83 tables, and other information on rural uses for elec- 
tricity, including cooking, laundry, refrigeration, and other house- 
hold applications; farm lighting; water supply; dairy applications; 
ensilage cutting; grain and forage grinding; incubation and brood- 
ing; lighting for egg production; hay hoisting; grain elevating; 
irrigation; stationary spray plants; insect control; dehydration of 


fruits; threshing, etc. The price of the bulletin is 50 cents each, 
postpaid. 
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Established 1920 


A journal devoted to the advancement of the theory 
and practice of engineering as applied to agriculture and 
of the allied arts and sciences. Published monthly by 
the American Society of Agricultural Engineers, under 
the direction of the Publications Committee. 


PUBLICATIONS COMMITTEE 
R. W. Trullinger, Chairman 

J. B. Davidson F. A. Wirt 

G. W. Iverson P. S. Rose 


The Society is not responsible for the statements and 
opinions contained in the papers and discussions published 
in this journal. They represent the views of the individ- 
uals to whom — are credited and are not binding on the 
Society as a whole. 

Contributions of interest and value, especially on new 
developments in the field of agricultural engineering, are 
invited for publication in this journal. Its columns are 
open for discussions on all phases of agricultural engineer- 
ing. Communications on subjects of timely interest to 
agricultural engineers, or comments on_ the contents of 
this journal or the activities of the Society, are also 
welcome. 

Original articles, papers, discussions, and reports may 
be reprinted from this publication, provided proper credit 
is given. 


RAYMOND OLNEY, Editor 


Unofficial Publicity 


ECENTLY there has appeared in certain newspapers and 
R trade journals forecasts on agricultural matters pur- 

ported to have been made by officials of this Society. 
For example, one such article states that as a result of a 
study of the rice harvest in the Sacramento Valley a forecast 
of cheaper rice has been made by officials of the Society. 
As another example, several newspaper clippings from news- 
papers in various parts of the country that have been received 
quote the Society as making a forecast respecting grape 
production. 


It is not the policy of the Society to make such forecasts, 
or to authorize persons to use its name in making them. 
Needless to say, therefore, the two news stories referred 
to were not only unauthorized but were given out without 
the knowledge or permission of Society headquarters. 


The activities and achievements of the Society merit 
a great deal of publicity, and the organization is glad to 
receive publicity that carries a true statement of its achieve- 
ments and attitude on various agricultural problems, but any 
publicity that is not approved by the officers of the Society 
and does not conform to Society policy is not only not official 
but may misrepresent our attitude on various questions and 
create an unfavorable reaction that would be detrimental to 
our interests. 


The proper province of the Society as regards publicity 
is to confine itself to news of its activities as an organiza- 
tion and of achievements in the field of engineering as applied 
to agriculture. The forecasting of agricultural conditions 
and developments in general is indulging in a type of specula- 
tion with which the agricultural engineer is not in sympathy. 
There is so much about which to tell the public in the field 
of actual achievement in agricultural engineering, and which 
is a much more potent factor in arousing interest and 
creating greater favorable recognition for our profession, 
that there should be no occasion for indulging in forecasts 
that might be misleading or prove a stumbling block to the 
agricultural engineer and this Society. 


Members of the Society will render a real service, if they 
will use their influence wherever possible to create favorable 
and truthful publicity and help curtail the enthusiasm of 
those who would put out publicity that is not based on facts 


or that would react unfavorably to the Society and to our pro- 
fession. 
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In the Limelight 


EVER before has the profession of agricultural engineer- 
N ing and the national society which represents it been 

so much in the public eye as during the past year. In 
newspapers, in farm papers, in business publications, in the 
general magazines of the first order have appeared a large 
number of articles on engineering in agriculture, the authors 
of which are, for the most part, members of the American 
Society of Agricultural Engineers. Not only has the general 
subject of the application of engineering to agriculture been 
covered in considerable detail in such articles, but the part 
which the Society is playing in that development has also 
been prominently featured. 

These articles have been of tremendous educational value 
to the general public. As a result there is gradually coming 
about a greater general appreciation of what the agricultural 
engineer can do and is doing for the benefit of the agricul- 
tural industry. 

Commenting editorially on the personal interview which 
representatives of this Society had with President Coolidge 
last summer, the New York “Times” made this significant 
statement: 

“We have had all kinds of volunteer authorities on agri- 
culture along with societies that took a little interest in 
the land but a great deal more in politics, so that it is a 
refreshing novelty to hear such words of truth and -sober- 
ness as the agricultural engineers spoke to the President.” 

This is a splendid tribute to the attitude of agricultural 
engineers on agricultural problems. The sane, sensible view- 
point is the outstanding characteristic of the articles that 
have appeared in the press under the authorship of members 
of the Society. The agricultural engineers do not claim to 
have at their command the cure-all for agricultural ills. They 
recognize the place and importance of other branches of agri- 
cultural science. All they ask is that the place and function 
of engineering be recognized in the solution of agricultural 
problems, and that agricultural engineers be given an oppor- 
tunity to make their contribution to the advancement of the 
industry they serve. 

The Society desires to give every encouragement to its 
members to continue the preparation of constructive articles 
dealing with the progress and achievements in agricultural 
engineering and the contribution it is making to increased 
efficiency and prosperity in agriculture. 


A Large Field 


NQUESTIONABLY one of the greatest potential fields 

for agricultural engineering development in this coun- 

try is in the southern states. Probably in no other 
section is there a greater need for the agricultural engineer. 
The agricultural engineering phases of flood control, the 
complete mechanization of the cotton crop, changed condi- 
tions resulting from shifting of centers of agricultural pro- 
duction—to mention but a few—all involve engineering prob- 
lems of the greatest importance. 

The recent meeting of the Southern Section of the Ameri- 
can Society of Agricultural Engineers at Memphis served to 
emphasize to a much greater extent than ever before the 
pressing importance of the problems with which the agricul- 
tural engineer is confronted in this particular section of 
the country. The real situation and needs of the section 
have not been fully appreciated, but such meetings as the 
recent one at Memphis bring into clearer view what our 
fellow members in the South are facing. 

Certainly the South is a most inviting field agriculturally. 
Far-sighted business farmers are appreciating more and more 
the tremendous agricultural possibilities which the South 
possesses, and many leaders of agricultural thought have 
from time to time indicated that the future of agricultural 
development in the South is little dreamed of at the present 
time. It is a region which possesses many advantages for 
certain branches of agricultural production which have not 
been generally recognized. 

The agricultural éngineering profession will do well to 


keep its eyes on the opportunities which the Sovth has to 
offer. 
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A.S.A.E. and Related Activities 
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Southern wal Southwest Sections Hold Joint 
Meeting 


JOINT meeting of the Southern and Southwest Sec- 

tions of the American Society of Agricultural Engineers 

was held at the Hotel Peabody, Memphis, Tenn., on 
February 1 and 2, in conjunction with the annual meeting 
of the Southern Agricultural Workers Association held there 
at that time. Nearly fifty members and visitors attended 
the combined section meetings, practically every state in 
the South being represented. 


The agricultural engineering and the home economics 
sections of the Southern Agricultural Workers Association 
combined their meetings for the presentation of two papers, 
“Modern Home Equipment and Home Economics,” by Miss 
Eloise Davison and “The Present Trend of Rural Electri- 
fication in the South,” by E. C. Easter. These subjects 
were of great interest to both groups. During the mornings 
the agricultural engineers attended the general meetings 
of all agricultural workers of the South, at which problems 
of interest to all agricultural workers in this section were 
presented and discussed. 


At the first afternoon session papers on several phases 
of agricultural engineering of pressing importance to southern 
agriculture were presented. Miss Eloise Davison, head of 
the home economics department of the National Electric 
Light Association, and E. C. Easter, agricultural engineer 
for the Alabama Power Company, presented their papers 
during this session. 


E. B. Doran, agricultural engineer, Louisiana State Uni- 
versity, showed a film taken during the flood of the Missis- 
sippi. His discussion brought out clearly the great problem 
confronting this flooded area, and the country as a whole, as 
regards control measures. A. F. Whitfield, president of the 
Clover Fork Coal Co., Kitts, Ky., presented a paper describ- 
ing his very interesting experiment in silt control, a method 
he has developed for collecting silt from flowing streams 
and depositing it for agricultural purposes. 

Deane G. Carter, agricultural engineer of the University 
of Arkansas, in a paper on “Economics of Farm Structures 
in a Southern Livestock Program,” brought out some well 
taken points on farm building construction and planning. 
His paper was followed by one on “An Enlarged Agricultural 
Engineering Program in Southern Land Grant Colleges,” by 
D. S. Weaver, agricultural engineer, North Carolina State 
College of Agriculture and Engineering. 

The evening program on February 1, which was presented 
for the entire group of southern agricultural workers, was 
devoted to two addresses, one by Miss Eloise Davison, “The 
Twentieth Century Home,” and the other “The Contribution 
of Engineering to Agricultural Success” by Col. O. B. Zim- 
merman, president of the American Society of Agricultural 
Engineers, followed by two interesting films. 

On Thursday afternoon, February 2, the session was de- 
voted entirely to farm machinery. H. B. Walker, senior agri- 
cultural engineer, U.S.D.A., presented a paper on “Coopera- 
tive Research in Farm Machinery.” It was followed in order 
by “The Southern Section A.S.A.E. Farm Machinery Pro- 
gram,” a paper of great interest to the Section, by M. L. 
Nichols, agricultural engineer, Alabama Polytechnic Institute. 
“Labor and Power Cost Studies in Producing Cotton” was 
the title of a paper by J. T. McAlister, agricultural engineer, 
Clemson College, which brought out interesting results of 
a year’s work at that institution. 

One of the great problems confronting agricultural engi- 
neers and all other southern agricultural workers is that 
of the harvesting of the cotton crop. The following three 
papers relating to this problem were presented for discus- 
sion: “Mechanical Harvesting of Cotton in Northwest Texas,” 
by W. M. Hurst, Division of Agricultural Engineering, U. S. 
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Department of Agriculture; “Development of Mechanical Cot- 
ton Harvesters,” by Chas. Berry, Berry Cotton Picker Co., 
Greenville, Miss., and “Economic Factors in the Use of Ma- 
chinery in the Harvesting of Cotton in the Eastern Seaboard 
States,” by S. P. Lyle, University of Georgia. 

The last and one of the most timely of the papers was 
that presented by J. T. Copeland, extension agricultural engi- 
neer, Mississippi A. & M. College, on “A Farm Machinery 
Extension Program for the Southern States.” E. G. Welch, 
extension agricultural engineer, University of Kentucky, led 
the discussion of this paper. 

A business meeting of the Southern Section was held 
late in the afternoon. The officers elected for the coming 
year are: Chairman, S. P. Lyle, agricultural engineer, Uni- 
versity of Georgia; vice-chairman, J. B. Kelly, agricultural 
engineer, University of Kentucky, and secretary, D. S. Weav- 
er, agricultural engineer, North Carolina State College of 
Agriculture and Engineering. Resolutions regarding flood 
control measures and the establishment of a Bureau of Agri- 
cultural Engineering were passed by the Section. 

At the banquet in the evening Col. O. B. Zimmerman, 
president of the American Society of Agricultural Engineers, 
and L. J. Fletcher, agricultural engineer, Caterpillar Tractor 
Company, were the principal speakers. 


Hearings on Wyant Bill 


HE Wyant Bill (H.R. 8127), introduced in the House of 

Representatives December 20, 1927, was referred to the 

Committee on Expenditures in the Executive Department. 
This bill provides for the transfer to the Department of the 
Interior of the public-works functions of the federal govern- 
ment. The tentative dates for hearings on this bill have 
been set for March 12 to 14, 1928. This bill provides for 
the transfer to the Department of the Interior the Bureau 
of Public Roads of the U. S. Department of Agriculture and 
other public-works functions of the government. Of parti- 
cular interest to agricultural engineers is that the bill speci- 
fically excepts the agricultural engineering division of the 
Bureau of Public Roads in the transfer of that bureau to the 
Department of the Interior. 


C.R.E.A. Bulletin on Rural Electrification 


REVIEW of the new 136-page bulletin on rural electri- 

fication just published by the Committee on the Relation 

of Electricity to Agriculture will be found on another 
page of this issue. Under the able direction of Dr. E. A. 
White, director, and Lee C. Prickett, assistant director of the 
Committee, there has been produced in this bulletin the most 
comprehensive work on the application of electricity to agri- 
culture and rural communities that has ever been published. 
All who are interested in any way in rural electrification will 
want copies of this splendid bulletin. 

It will be of interest to members of: the American Society 
of Agricultural Engineers to know that of the forty-five men 
who have played a prominent part as project leaders and 
field engineers in rural electrification, and mentioned in the 


new C.R.E.A. bulletin, thirty-six of this number are members 
of the Society. 


For Fighting Corn Borer 


ee a PURNELL of Indiana has introduced 
into Congress a bill calling for another appropriation of 

$10,000,000 to continue the fight on the European corn 
borer. There is every indication that the campaign against 
the corn borer so effectively started last season will be pushed 
even more aggressively this year. 
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